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;\XMWG XL ZLT[ CFY WZJFDF\ VFJ[ K[4 T[GF VFWFZ[ ;\XMWGGF A[ 5|SFZ 50[ K[P 
• ;\\\\bIFtDS ;\\\\XMWGPVF{5RFlZS S[ lGI\l+T 5lZl:YlTDF\ GD}GFGF\ 5F+MGF\ 
VJ,MSG1FD JT"GM 5ZYL V[S+ SZFI[,L ;LlDT VG[ ;\bIFtDS DFlCTLG]\ 
V\SXF:+LI 5'YÞZ6 SZLG[ VeIF; C[9/GL 38GFGF ;\NE"DF\ ;\A\WM4 V;ZM S[ 
SFZ6M GÞL SZLG[ ;FDFgILSZ6M TFZJJFDF\ VFJ[ K[P VF 5|SFZG]\ ;\XMWG 
lGUDGFtDS4 VGFtD,1FL4 S[lgãT VG[ 5lZ6FD,1FL VlEUD WZFJ[ K[P 
• U]6FtDS ;]]] \\ \\XMWGP S]NZTL S[ ;CHv:JFEFlJS 5lZl:YlTDF\ 36F R,M V\U[ 
AC]5âTLI ZLT[ V[S+ SZFI[,L lJ:T'T VG[ XFlaNS J6"GFtDS DFlCTLG]\ 
VY"38GFtDS 5'YÞZ6 SZLG[ VeIF; C[9/GL 38GFG[ ,UT]\ ê0] 7FG VG[ ;DH 
D[/JJFDF\ VFJ[ K[P VF 5|SFZG]\ ;\XMWG VFUDGFtDS4VFtD,1FL4 ;DU|,1FL VG[ 
5|lÊIF,1FL VlEUD WZFJ[ K[P 
;\XMWG VeIF; £FZF X]\ D[/JJFG]\ ,1I K[4 T[GF VFWFZ[ ;\XMWGGF +6 
5|SFZ 50[ K[P 
• D},UT ;}}} \\ \\XMWGPjIF5S l;âF\TMqlGIDM p5HFJLG[ S[ lJS;FJLG[ 7FGDF\ JWFZM SZJF 
DF8[ VF 5|SFZGF\ ;\XMWGM CFY WZFIF K[PVCL\ jIFJCFlZS p5IMlUTFGM C[T] UF{6 
CMI K[P 
• jIFJCFlZS ;\\\\XMWGP TFtSFl,S S[ jIJCFZ] ;D:IFG[ pS[,JF DF8[ VF 5|SFZGF\ 
;\XMWGM CFY WZFI K[P VCL\ 7FGDF\ JWFZM SZJFGM C[T] UF{6 CMI K[P 
• lÊIFtDS ;\\\\XMWGP 5MTFGF ZMHvAZMHGF SFIM" NZdIFG VG]EJFTL ;D:IFG[ HFT[ 
pS[,LG[ 5MTFGL jIF;FlIS ;D:IFVMDF\ ;]WFZ6F ,FJJF DF8[ VF 5|SFZGF\ ;\XMWGM 
CFY WZFIF K[P 







!P5  ptS<5GFVM  
;\XMWG ;D:IFGF C[T]VM VG[ XLQF"S GÞL YIF AFN ;\XMWS SFDR,Fp HJFAM S[ pS[,M 
ZR[ K[P H[G[ ptS<5GF TZLS[ VM/BJFDF\ VFJ[ K[P ;D:IFVM V\U[ SF/Ò5}J"S ptS<5GFVM T{IFZ 
SZJFYLPPP 
• ;D:IFG]\ :J~5 :5Q8 YFI K[P 
• ;\XMWG S[lgãT AG[ K[P 
• ;\XMWG SFI" ;Z/ AG[ K[P 
• ;\XMWG 5âlT V\U[GM bIF, D/[ K[P 
• DFlCTL V[S+LSZ6GF\ ;FWGM V\U[GL HF6SFZL D/[ K[P 
• DFlCTL 5'YÞZ6GL 5|I]lÉT S[JL CMJL HM.V[ T[GM bIF, D/[ K[P 
5}J[" YI[,F\ ;\XMWGM4 ;{âF\lTS TyIM S[ 5MTFGF VG]EJMG[ wIFGDF\ ,.G[ ;\XMWS 5|F%I 
5lZ6FDMGL RMÞ; lNXF ;}RJTF\ lJWFGM ZR[ K[P H[G[ ;\XMWG ptS<5GF SC[ K[P 
VFJL ptS<5GFVMG[ ;\EFJGF DM0[,GF VFWFZ[ V\SXF:+LI ZLT[ RSF;L XSFI T[ C[T]YL 
T[G[ —TOFJT GCL\ CMI˜ S[ —;\A\W GCL\ CMI˜ T[JF lJWFGMDF\ -F/[ K[P H[G[ X}gI ptS<5GF TZLS[ 
VM/BJFDF\ VFJ[ K[P 
5|:T]T VeIF;DF\ C[T]VMG[ VFWFZ[ D]bI 5|IMU VG[ 5]GZFJT"G 5|IMU DF8[ ;\XMWS[ VF 
5|DF6[ ptS<5GFVM ZR[,L CTLP 
!P  Sd%I}8Z VFJ0T]\ CMI T[JF TF,LDFYL"VMGF CAL sSd%I}8Z V[.0[0 ,lG"\Uf SFI"ÊDYL 
VwIF5G 5FD[,F VG[ 5Z\5ZFUT 5âlTYL VwIF5G 5FD[,F TF,LDFYL"VMGL l;lâ 
S;M8L 5ZGF ;Z[ZFXF\SM JrR[ ;FY"S TOFJT GCL\ CMIP 
ZP  Sd%I}8Z G VFJ0T]\ CMI T[JF TF,LDFYL"VMGF CAL sSd%I}8Z V[.0[0 ,lG"\Uf 
SFI"ÊDYL VwIF5G 5FD[,F VG[ 5Z\5ZFUT 5âlTYL VwIF5G 5FD[,F 






!P&  VeIF;GF R,M 
5|:T]T VeIF;DF\ VF 5|DF6[GF R,MGM ;DFJ[X SZJFDF\ VFjIM CTMP 
!P  :JT\\\\+ R,P:JT\+ R, V[ V[JM 38S K[ S[ H[G[ ;\XMWS VJ,MSG C[9/GL 38GF 5ZGM 
T[GM ;\A\W GÞL SZJF DF8[ T[G[ 5;\N SZ[ K[4 ,FU] 5F0[ K[ S[ DF5[ K[P 
VF V[S V[JM R, K[ S[ H[G[ ;\XMWS SM. VgI R,DF\ O[ZOFZ ,FJJF DF8[ ,FU] 5F0[ K[ S[ 
T[DF\ O[ZOFZ SZ[ K[P VF R,G[ ;\XMWS :JT\+ R, TZLS[ U6[ K[4 SFZ6 S[ VgI R, 5ZGL 
T[GL V;Z T5F;FI K[P 
5|:T]T VeIF;DF\ VwIF5G 5|I]lÉTV[ :JT\+ R, CTMP T[GL A[ S1FFVM CTLP H[ VF 
5|DF6[GL CTLP 
 5Z\5ZFUT 5âlT  
:JT\+ R, v VwIF5G 5âlT 
 CAL 
 
 ZP  5ZT\\\\+ R,P5ZT\+ R, V[ V[JM 38S K[ S[ H[ :JT\+ R,GL V;Z T5F;JF DF8[ 
VJ,MSJFDF\ VFJ[ K[ VG[ DF5JFDF\ VFJ[ K[P 
:JT\+ R,GM VD, SZJFYL4 N}Z SZJFYL S[ T[DF\ O[ZOFZ SZJFYL H[ 38S p¡EJ[ K[4 N}Z 
YFI K[ S[ O[ZOFZ 5FD[ K[ T[G[ 5ZT\+ R, SC[JFDF\ VFJ[ K[P 
5|:T]T VeIF;DF\ lX1F6 5âlTGL V;ZSFZSTFG]\ DF5G l;lâGF ;\NE"DF\ SZJFG]\ CM. 
Sd%I}8Z lJQFIGF H[ T[ V[SDGL X{1Fl6S l;lâ 5ZT\+ R, TZLS[ ,[JFDF\ VFJ[, CTMP 
5|IMU NZlDIFG 5ZT\+ R, 5Z :JT\+ R,GL V;Z T5F;FI K[P 5|:T]T VeIF; DF8[GL 
lR+FtDS ZH}VFT VF 5|DF6[ CTLP  
 
S1FFv! 
          5Z\5ZFUT 5âlT 
:JT\+ R,          5ZT\+ R, 
VwIF5G 5âlT       X{1Fl6S l;lâ 
           S1FFvZ 








#P  5lZJT"S R,P""" 5lZJT"S R, V[ V[JF 5|SFZGM UF{6 :JT\+ R, K[ H[ D]bI :JT\+ R, VG[ 
5ZT\+ R, JrR[GF ;\A\WG[ V;Z SZ[ K[ S[ S[D T[ T5F;JF DF8[ 5;\N SZJFDF\ VFJ[ K[P 
 5lZJT"S R, V[ V[JM R, K[ S[ H[ :JT\+ R,GF 5ZT\+ R, ;FY[GF ;\A\WDF\ O[ZOFZ SZ[ 
K[ S[ S[D T[ T5F;JF DF8[ ;\XMWS £FZF 5;\N SZFI K[4 ,FU] 50FI K[ T[DH D5FI K[P 
 5|:T]T VeIF;DF\ TF,LDFYL"VMGL S1FFG[ 5lZJT"S R, TZLS[ :JLSFZJFDF\ VFJ[, CTLP 
5lZJT"S R, 
   lJnFYL"GL S1FF 
  
  S1FFv!   S1FF v Z 
 Sd%I}8Z VFJ0T]\ CMI  Sd%I}8Z G VFJ0T]\ CMI 
 T[JF TF,LDFYL"VM  T[JF TF,LDFYL"VM 
:JT\\\\+R,4 5ZT\\\\+R, VG[ 5lZJT"SR, JrR[GM VF[ " [[ " [[ " [ \\ \\TZ ;\\\\A\\\\W 
 
 5Z\5ZFUT 
:JT\+ R,      
     CAL    
 
5lZJT"S R, 
   lJnFYL"GL S1FF 
  
  S1FFv!   S1FF v Z 
 Sd%I}8Z VFJ0T]\ CMI  Sd%I}8Z G VFJ0T]\ CMI 
   T[JF TF,LDFYL"VM  T[JF TF,LDFYL"VM 
$P  V\\\\S]lXT R,]]] PV\S]lXT R, V[ V[JM R, K[ S[4 ;\XMWG NZdIFG4 :JT\+ R, p5ZF\T H[GL 
56 V;Z 5ZT\+ R, 5Z Y. XS[ K[4 5Z\T] ;\XMWS T[G[ lGI\l+T SZ[ K[P H[YL T[ 
V;ZCLG AG[ K[ S[ T[GL V;Z T8:Y YFIP 
5|:T]T VeIF;DF\ ,[JFI[, 5ZT\+ R, sX{1Fl6S l;lâf 5Z DF+ :JT\+ R, sVwIF5G 
5âlTf H V;Z SZ[ K[ T[D SCL XSFI GCL\P X{1Fl6S l;lâ 5Z lX1F6 5âlT s:JT\+ 
R,fGL V;ZGF DF5G DF8[ X{1Fl6S l;lâ 5Z V;Z SZTF\ VgI R,M 5{SLGF XSI 











5|:T]T VeIF;DF\ lGI\+6 C[9/GF V\S]lXT R,M VF D]HA CTFP H[GL lR+FtDS ZH}VFT 
VF 5|DF6[ K[P 
         5lZl:YlTHgI R,M 
!P  ;\:YF 5IF"JZ6 
V\S]lXT R,M    ZP  lXBJFGM ;DI 
slGI\+6 C[9/GF R,Mf   #P  lJQFIJ:T] 
$P  TtSF,LG 38GFVM  
5P lX1FS 
5|:T]T VeIF;DF\ V\S]lXT SZFI[,F R,M VG[ T[DG[ V\S]XDF\ ,[JF DF8[ 5|IMUDF\ JF5Z[, 
5âlTGM ;lJ:TFZ pÐ[B 5|SZ6 +6DF\ SZJFDF\ VFJ[, K[P 
 5P  VF\\\\TZJTL" R,""" P S[8,FS R,MGL V;Z Sl<5T CMI K[P V[8,[ S[ VFJF R,MGL V;Z 5|tI1F 
ZLT[ HM. XSFI S[ lGZL1F6 SZL XSFI S[ DF5L XSFI T[D CMTL GYLP VFJF R,MGL 
5ZT\+ R, 5Z YTL V;ZGL DF+ WFZ6F H Y. XS[ K[P VFJF R,MG[ VF\TZJTL" R,M  
SC[ K[P 
5|:T]T VeIF;DF\ 5|IMUG]\ GFlJgI VG[ H}YM JrR[GL VF\TZlÊIFG[ V\S]lXT SZJF XSI G 
CTF\P T[YL T[DGM VF\TZJTL" R, TZLS[ :JLSFZ SZ[, CTMP 
5|:T]T VeIF;DF\ V;ZSTF" VF\TZJTL" R,M NXF"JTL lR+FtDS ZH}VFT VF 5|DF6[ K[P 
lX1F6 5âlT                                             X{1Fl6S l;lâ 
!P  5|IMUG]\ GFlJgI 
ZP  H}YM JrR[GL VF\TZlÊIF 







vlJnFYL"GL JFRG S1FF 






!P*  5NMGL jIJCFlZS ;DH}TL}}}   
 5|:T]T VeIF;DF\ p5IMUDF\ ,[JFI[, XaNM ;\XMWS[ VF 5|DF6[ :JLSFIF" CTFP 
!P Sd%I}8Z }}} V[.0[0[ [[ [[ [  ,lG"U s""" CALfP ALPV[0ŸP VeIF;GF Sd%I}8Z lX1F6 lJQFIGF VwIF5G 
DF8[ CAL SFI"ÊD T{IFZ SZJFDF\ VFJ[, CTMP VF DF8[  FLASH Programme GM 
p5IMU SZL H]NL H]NL VMl0IM lJhI]V, :,F.0 sScenefT{IFZ SZJFDF\ VFJL CTLP H[G[ 
;\XMWS[ CAL TZLS[ :JLSFZ[,P 
   ZP 5Z\\\\5ZFUT 5âlTP lX1F6 £FZF V[SDDF\ ;DFI[, lJQFIJ:T]G]\ ÊDXo ZLT[ SYG VG[ RRF" 
£FZF SZFJFI[, VwIF5GG]\ 5Z\5ZFUT 5âlT TZLS[ :JLSFZJFDF\ VFJL CTL VG[ VF DF8[ 
T[G]\ TF; VFIMHG SZJFDF\ VFJ[, CT]\P 
#P Sd%I}8Z }}} l;lâ S;M8LPALPV[0ŸP VeIF;ÊDGF Sd%I}8Z lX1F6 lJQFIGF VeIF;ÊDGF 
V[SDDF\ lJQFIJ:T] 5'YÞZ6 SZL V5[l1FT JT"G 5lZJT"GMGF VFWFZ[ ZRFI[, ;\XMWS 
ZlRT Sd%I}8Z l;lâ S;M8L V[8,[ l;lâ S;M8LP 
$P  D<8L5, RM.; SJ[`RG s[[[ MCQfPlJnFYL"VMGL l;lâ S;M8LVMG]\ DF5G SZJF DF8[GL 
V[S 5|SFZGL VGFtD,1FL 5|SFZGL D}<IF\SGGL 5âlT H[DF\ V[S 5|ÆGL ;FD[ RFZ lJS<5M 
VF5JFDF\ VFJ[ K[4 H[ 5{SL SM.56 V[S ;FRM p¿Z CMI K[P  
5P lJnFYL" """ S1FFv!P Sd%I}8ZG]\ 5|FYlDS 7FG WZFJTF lJnFYL"VMG[ S1FFv! DF\ ,[JFDF\ VFJ[, 
K[4 H[ DF8[ Sd%I}8Z ;HFUTF S;M8L ,[JFDF\ VFJ[, CTLP VF S;M8LDF\ Z5 S[ T[GFYL 
JWFZ[ U]6 D[/JGFZ TF,LDFYL"VMG[ S1FFv! DF\ 5;\N SZJFDF\ VFjIF CTFP 
&P lJnFYL" """ S1FFvZP Sd%I}8ZG]\ 5|FYlDS 7FG G WZFJTF lJnFYL"VMG[ S1FFvZ DF\ ,[JFDF\ 
VFJ[, K[4 H[ DF8[ Sd%I}8Z ;HFUTF S;M8L ,[JFDF\ VFJ[, CTL VF S;M8LDF\ Z5 YL 
VMKF U]6 D[/JGFZ TF,LDFYL"VMG[ S1FFvZ DF\ 5;\N SZJFDF\ VFjIF CTFP 
!P(  VeIF;G]]]] \\ \\ DCÀJ  
5|:T]T VeIF;G]\ DCÀJ VF 5|DF6[ VF\SL XSFIP 
!P  CAL (Computer Aided Learning) GM p5IMU SZJFYL T[GF ;M5FGM lJX[ 
DFlCTUFZ YFI K[P 
ZP  VwIF5GGL CAL (Computer Aided Learning) 5âlTGF p5IMUYL ;DI4 
XlÉT VG[ VFlY"S BR"GL ART YFI K[P 
#P  OFH, ;DIDF\ 5}ZS ;FlCtI S[ VwIF5G DF8[ TF,LDFYL"VMG[ CAL (Computer 





$P  VwIF5GGL CAL (Computer Aided Learning) 5âlTGL DNNYL lX1F6GL 
V;ZSFZSTF HF6L XSFI K[P 
5P  VwIF5GGL CAL (Computer Aided Learning) 5âlT ElJQIDF\ VMG,F.G 
V[ßI]S[XG DF8[ VFWFZ~5 AGL XS[ K[P 
&P VwIF5GGL CAL (Computer Aided Learning) 5âlTGL DNNYL TF,LDFYL" 
HFT[ VwIIG VG]EJM D[/JL XS[ K[P 
*P Sd%I}8Z £FZF H Sd%I}8Z lX1F6 lJQFIG]\ VwIF5G SFI" YT]\ CMJFYL lJnFYL"VM q 
TF,LDFYL"VM Sd%I}8Z XLBJFDF\ Z; NFBJ[ K[P 
(P CAL (Computer Aided Learning)SFI"ÊDGL VwIF5G ;FDU|L lJS;FJJF 
DF\UTF ;\XMWSM VG[ lX1FSMG[ 5|:T]T VeIF; DFU"NX"G ~5 AGL XS[ K[P 
)P 5|:T]T ;\XMWG SFI"DF\ T{IFZ SZ[, CAL (Computer Aided Learning) SFI"ÊD 
J{IlÉTS VG[ jIlSTUT TOFJTMG[ wIFGDF\ ,.G[ T{IFZ SZJFDF\ VFJ[, K[P H[YL 
NZ[S DF8[ VF SFI"ÊD p5IMUL AGL XS[ K[P 
!_P 5|:T]T ;\XMWG EFlJ ;\XMWSMG[ VgI lJQFIMDF\ VFJF Sd%I}8Z V[.0[0 ,lG"U 
SFI"S|DGF 30TZDF\ IMuI lNXF;}RG D/L XSX[P 
!!P 5|:T]T ;\XMWGGF V\T[ D/[,F TFZ6M4 5lZ6FDMGL DNNYL EFlJ ;\XMWSMG[ ;D:IF 
TYF ;\XMWGGF 1F[+M D/L ZC[X[P  
!P) VeIF;GM jIF5  
5|:T]T VeIF; ;F{ZFQ8= I]lGJl;"8LGL ALPV[0ŸP SM,[HM 5}ZTM ;LlDT SZJFDF\ VFJ[, CTMP 
5|:T]T VeIF;DF\ DF+ ALPV[0ŸP VeIF;ÊDGF OZlHIFT lJQFI Sd%I}8Z lX1F6GF 5;\lNT 
V[SDMGM H ;DFJ[X SZJFDF\ VFjIM CTM4 VG[ T[GF VwIF5G DF8[ CAL SFI"S|DGL ;\ZRGF SZL 
V;ZSFZSTF RSF;JFDF\ VFJL CTLP 
!P!_  VeIF;GL DIF"NF """  
;\XMWS[ 5|:T]T VeIF;GL DIF"NF VF 5|DF6[ :JLSFZL CTLP 
!P  5|:T]T VeIF; U]HZFTL DFwIDGL SM,[HM 5}ZTM ;LlDT CTMP 
ZP 5|:T]T VeIF;DF\ Sd%I}8Z V[.0[0 ,lG"\U SFI"ÊDDF\ ALPV[0ŸP VeIF;ÊDDF\ Sd%I}8Z 
5lZRI VG[ Sd%I}8ZGF p5IMUM V[SDGM H ;DFJ[X SZJFDF\ VFjIM CTMP 






$P 5|:T]T VeIF; ;F{ZFQ8= I]lGJl;"8LGF H}GvZ__&YL VD,DF\ VFJ[, VeIF;ÊDG[ 
wIFGDF\ ZFBLG[ T{IFZ SZJFDF\ VFjIM CTMP 
!P!!  VeIF; SFI"GL ~5Z[BF" [" [" [   
5|:T]T VeIF;GM C[T] Sd%I}8Z V[.0[0 ,lG"\U SFI"ÊD VG[ 5Z\5ZFUT lX1F6 5âlTGL 
V;ZSFZSTF TF,LDFYL"VMGL X{1Fl6S l;lâGF ;\NE"DF\ RSF;JFGM C[T] CTMP VF 5|DF6[GF 
;M5FGM VG];ZJFDF\ VFjIF CTF\P 
;M5FGv!P ALPV[0ŸP VeIF;S|DGF Sd%I}8Z lX1F6 lJQFIGF VeIF;ÊDDF\YL S], A[ V[SDM 5;\N 
SZL VG[ T[GF lJQFIJ:T]G]\ 5'YÞZ6 SZJFDF\ VFJ[,P 
;M5FGvZP Sd%I}8Z lX1F6 lJQFIDF\ A\G[ V[SDM DF8[ Sd%I}8Z V[.0[0 ,lG"U SFI"ÊDGL ;\ZRGF 
SZJFDF\ VFJ[,P 
;M5FGv#P X{1Fl6S l;lâGF DF5G DF8[ 5_ U]6GL lX1FS ZlRT l;lâ S;M8LGL ;\ZRGF SZJFDF\ 
VFJ[,P 
;M5FGv$P 5|IMUGF C[T]VMG[ VG]~5 SM,[HMGL 5;\NUL YI[, VG[ ——5|FIMlUS H}YvlGI\l+T 
H}Y DF+ p¿Z S;M8L IMHGF˜˜ V\TU"T 5|IMUG]\ VD,LSZ6 SZJFDF\ VFJ[,P  
!P!Z  CJ[ 5KLGF 5|SZ6MG][ | ][ | ][ | ] \\ \\ VFIMHG  
5|:T]T VC[JF, S], K 5|SZ6MDF\ lJEFlHT SZ[, K[P H[GL SFI"~5Z[BF VF 5|DF6[ K[P 
5|SZ6 ALHFDF\ ;\A\lWT ;FlCtIGL ;DL1FF ZH} SZJFDF\ VFJL K[P H[DF\ ;\A\lWT 
;FlCtIGL ;DL1FFGL VUtI4 5}J[" YI[,F ;\A\lWT ;\XMWGMGF ;FZF\X VG[ 5|:T]T ;\XMWGGL 
lJX[QFTF ZH} SZL K[P 
5|SZ6 +LHFDF\ ;\XMWGG]\ jIF5lJ`J VG[ T[DF\YL GD}GF 5;\NULGL 5|lJlW4 ;\XMWG 
5âlT4 p5SZ6GL ZRGF4 5|IMUG]\ VD,LSZ64 p5SZ6 ;\RF,G4 DFlCTLG]\ V[S+LSZ64 5|F%T 
DFlCTL VG[ T[GL 5'YÞZ6 5|lJlW TYF 5Z\5ZFUT 5âlTGF VFIMHGGM ;DFJ[X YFI K[P 
5|SZ6 RFZ CAL (Computer Aided Learning) SFI"ÊDGL ;\ZRGF V\U[ K[P 
5|SZ6 5F\RDF\ DFlCTLGL ZH}VFT4 DFlCTLG]\ 5'YÞZ6 VG[ VY"38G ZH} SZJFDF\ VFJ[, 
K[P 
V\lTD 5|SZ6DF\ 5|:T]T ;\XMWGGM ;FZF\X4 TFZ6M4 Ol,TFYM" VG[ D/[, TFZ6 5ZYL 
EFlJ ;\XMWG V\U[ E,FD6M ZH} SZJFDF\ VFJ[, K[P 




5|SZ6|||  v Z 
;\\\\A\\\\lWT ;FlCtIGL ;DL1FF 
ZP_  5|F||| :TFlJS 
 SM. 56 ;\XMWG SFI" X~ SZTF\ 5C[,F ;\XMWG ;D:IFGF lGZFSZ6 DF8[ T[G[ ,UT]\ 
;FlCtI D[/JL T[GM VeIF; SZJFDF\ VFJ[ K[P ;\A\lWT ;FlCtIGM ;DL1FFtDS VeIF; SZJFYL 
;D:IF :5Q8 AG[ K[ T[DH ;\XMWSG[ 5MTFGF lJQFIDF\ VFU/ JWJFGL lNXF;}h D/[ K[P 
The literature in any field forms the foundation upon which all future work will 
be built.   
- P.R. Borg 
 5|MO[;Z ,L\S ,L0ZGF DT[ 1990 ;]WLDF\ ;FIg; VG[ 8[SŸGM,lHG]\ 5|SFlXT 7FG V[S;M 
VAH JBT V[S;M V1FZ S[ VF\S0FDF\ K[P VF 7FGG[ V[S lDlG8GF +6 CHFZ XaNMGL h05[ 
ZMHGF V-FZ S,FS ;]WL V[S JQF"GF +6;M 5F;9[I lNJ; JF\RJFDF\ VFJ[ TM VF SFD AFZ JQF"DF\ 
5}Z]\ YFIP 
5|MO[;Z ,L\S ,L0ZGF p5ZMST TFZ6 5ZYL  SCL XSFI S[ lJXF/ 7FG ~5L ;FUZ :J~5 
5|:T]T VeIF;G[ ,UTF ;\NE" ;FlCtIDF\YL ;\XMWS[ ;\A\lWT ;\XMWGM V\U[ SZ[, VeIF; DF+ 
V[S lA\N] :J~5 H U6FIP ;\XMWS[ 5|:T]T VeIF;GL DIF"NFDF\ ZCLG[ VF D]HA ;\A\lWT ;\XMWGM 
V\U[ VeIF; SZ[, CTMP 
——SM. 56 GJF ;\XMWG DF8[ 5FK,]\ ;FlCtI 5FIM 5}ZM 5F0TM CMI K[P HM VF56[ VF 
GCL\ SZLV[ TM SNFR VF56]\ SFI" VgI SFI"G]\ 5]GZFJT"G AG[ V[ XSI K[P˜˜! 
v JM8Ÿ"h 
——;\A\lWT ;FlCtIGF VeIF;YL VF56L SFI" SZJFGL 5|lÉ|IFG[ DFU"NX"G D/L ZC[ K[ 
TYF 5MTFGL ;D:IFG]\ 1F[+ DIF"lNT SZJFDF\ DNN~5 YFI K[P˜˜
Z




!  pRF84 0LP V[P ;\\\\XMWG lJDX"P ZFHSM8"""  o XF\T4 #v8FUMZ 5FS" ;FD[4 !))(P 5'PZ_P 
Z  pRF84 5}JM"STP5'PZ!P 
 




ZP!  ;D:IF ;\\\\,uG ;{âF{{{ \\ \\lTS DFlCTL  
 5|:T]T ;D:IF ;\,uG ;{âF\lTS DFlCTLDF\ Sd%I}8Z lJQFIS AFATMGM VF 5|DF6[GF D]¡F 
VG];FZ ;DFJ[X SZJFDF\ VFJ[, K[P 
ZP!P!  5|F:TFlJS |||  
 B}A H ;Z/ ,FUTM XaN cSd%I}8ZcGM ;J":JLS'T VY" VF5JM ,UEU XSI GYLP 
VFHGF VF lJS;TF I]UDF\ VF GFGS0F XaN[ 5MTFG]\ VFUJ]\ :YFG HDFJL ,LW]\ K[P HUTGF 
SM.56 1F[+DF\ T[GM 5U5[;FZM YI[,M K[P pnMUMYL DF\0LG[ 3ZJ5ZFX ;]WL Sd%I}8Z lJ:TZ[, K[P 
VFJF ;\HMUMDF\ lX1F6GL JFTM H XL SZJLP lX1F6DF\4 JT"DFGDF\ DM8FEFUGL AFATM Sd%I}8Z 
VFWFlZT AGL R}SL K[P 
JT"DFG ;DIDF\ X{1Fl6S 8[SŸGM,lHGM VwIIGvVwIF5GDF\ p5IMU JwIM K[P lJlJW 
;\:YFVM VG[ lGQ6FTM £FZF lX1F6 DF8[ H]NF H]NF ;MO8J[Z VG[ CF0"J[ZGF p5IMUGL E,FD6M 
SZJFDF\ VFJ[ K[P T[GF p5IMU DF8[ lX1FSM VG[ lJnFYL"VMG[ TF,LD V5FI K[P VF p5ZF\T 
N}ZJTL" lX1F6DF\ 8[SŸGM,lHGF p5IMUGF EFU~5[ :JvVwIIG ;FlCtIGM T[DH Sd%I}8ZGM DM8F 
5|DF6DF\ p5IMU YFI K[P tIFZ[ JT"DFG lX1F6DF\ Sd%I}8ZGF lX1F6GM V[S BF; EFU H[           
cSd%I}8Z V[.0[0 ,lG"\U SFI"ÊD sCALf˜ U6FJL XSFIP T[ wIFGDF\ ,.  CAL VG[ 5Z\5ZFUT 
lX1F6 5âlT 5{SL S. VwIF5G 5âlT X{1Fl6S l;lâGF ;\NE"DF\ V;ZSFZS K[P T[ HF6JF DF8[ 
;\XMWS[ 5|:T]T VeIF; CFY WZ[,M CTMP 
ZP!PZ  Sd%I}8Z >lTCF; }}}  
Sd%I}8Z XaN Compute V\U|[Ò XaN 5ZYL pTZL VFjIM K[P Compute GM VY" U6TZL 
SZJLP VF U6TZL V\U[GM 56 BF; pÐ[BGLI >lTCF; K[P VG]DFlGT V{lTCFl;S ¹lQ8V[ 
HM.V[ TM DFGJ 5NMGF U6TZLGF ;FWG TZLS[ VF\U/LVMGM p5IMU SZTMP ßIFZYL DFGJ 
VF\U/LVM J0[ U6TZL SZTF XLbIM tIFZ[ lAG .ZFNF5}J"S Sd%I}8ZGM 5FIM G\BF. R}ÉIM K[P 
DG]QI HFlT H~ZL U6TZL SZJF N; VF\U/LVMGM p5IMU X~ SIM" tIFZ[ X}gIYL GJ G\AZGF 
VF\S0F XMWFIFP ;DI HTF\ VF\U/LVMGL HuIFV[ 5yYZ4DFZA, VG[ D6SF3M0L Vl:TtJDF\ 
VFjIFP U6TZL SZJF DF8[ NMZLDF\ DF/F AGFJL T[DF\ D6SF 5ZMJJF T[G[ D6SF 3M0L SC[ K[P T[ 
RLG VG[ HF5FGDF\ U6TZL SZJF DF8[ B}A 5|Rl,T CTLP 5|FRLG ;DIDF\ —Pabbles˜ V[8,[ S[ 
UM/ GFGF 5yYZM H[ ZMDGGF N]SFGNFZM U6TZLGF C[T] DF8[ p5IMU SZTFP ,[l8G EFQFFDF\ VF 
GFGF 5yYZM cS[ÉI],L˜ TZLS[ VM/BFTF\ T[GF 5ZYL —S[<ÉI],[8˜ VG[ —S[,ÉI],[8Z˜ XaN pTZL 
VFjIMP 




ßCMG G[%5LIZ[ !&&_DF\ ,3]U6S SMQ8S T{IFZ SI]"\P VF ,3]U]6S SMQ8S[ h05L U6TZL 
SZJF DF8[ B}A DCÀJGM OF/M EHjIMP tIFZ 5KL !&&#DF\ ,3]U]6SGF p5IMUYL VF5D[/[ 
lNJ; U6L VF5GFZ]\ BF; AGFJ8G]\ VMHFZ XMWFI]\P .,[S8=MlGÉ; Sd%I}8Z XMWFI]\ T[ 5C[,F 
.HG[ZL XFBFDF\ VF5D[/[ lC;FA U6L VF5GFZ]\ BF; AGFJ8G]\ VF VMHFZ B}A 5|bIFT AgI]\ 
K[P 
.P;P !&$ZDF\ B}A HF6LTF O|[gR Ul6TXF:+L a,[.h 5F:S,[ s!&Z#v!&&Zf 
.,[S8=MlGÉ; S[,ÉI],[8Z T{IFZ SI]"\P T[ ,\ARMZ; l5T/GL O|[DDF\ CT]\P T[ 5F:S,LG TZLS[ 
VM/BFT]\ T[ OST VF9 VF\S0FVM ;]WLGM ;ZJF/M SZL XST]\P V,A¿ T[ OST ;ZJF/F DF8[G]\ H 
I\+ CT]\P !&)$DF\ HD"G Ul6TXF:+L VG[ TÀJ7FGL UMÎOL0 JL,C[D JMG ,[.GLh 
s!&$&v!*!&f 5F:S[,[ T{IFZ SZ[,F I\+DF\ H~ZL ;]WFZFvJWFZF SZL U6TZL DF8[G]\ GJ]\ I\+ 
T{IFZ SI]"\P JL,C[D JMG A[,.GLh[ AGFJ[,]\ I\+ U]6FSFZGL lÉ|IF DF8[ B}A p5IMUL CT]\P O|[gR 
D[G RF<;" h[lJI;" YMD; 0LP SM,DZ[ RFZ 5FIFGF p5IMUL O\SXGGM p5IMU SZL XSFI T[JF 
DXLGGL XMW SZLP SM,MDZGF lDS[lGS, S[,ÉI],[8Z 5|FIMlUS U6TZLVM SZL XSFI T[JF 
S[,ÉI],[8ZGL XMW SZL T[GF £FZF ;ZJF/F4 AFNAFSL4 U]6FSFZ VG[ EFUFSFZ SZL XSFTF CTFP 
Sd%I}8ZGL XMW S[dA|LH I]lGJl;"8LGF Ul6TGF 5|MO[;Z RF<;" AFA[H[ .P;P!(!Z DF\ 
XMW SZLP AFA[H[ GM\wI]\ S[ VF DXLG VG[ Ul6T JrR[GM VGMBM ;]D[/ K[P DXLG E}, SIF" JUZ 
5lZ6FD VF5[ K[P .P;P !(ZZDF\ DXLGGL SFI"1FDTFDF\ JWFZM SZL Ul6TGL AWL H ;D:IFGM 
pS[, D[/JL VF5T]\ I\+ T{IFZ SI]"\P VF DXLG :JI\ U6TZL SZL XST]\P T[GM ;\U|C SZL XST]\4 VG[ 
5lZ6FDGL GS, 56 SF-L XST]\P N; JQF" ;]WL T[ p5IMUDF\ Zæ]\P VRFGS AFA[HG[ 5|YD ;FDFgI 
NZBF:T Sd%I}8Z AGFJJFGL 5|[Z6F Y. VG[ T[D6[ X~VFT SZL4 T[D6[ T[G]\ GFD —Analytical 
Engine˜ VF%I]\P  
VF 5'YÞZ6GF I\+DF\ VF 5|DF6[GL 5|lÉ|IFVM Y. XSTL CTLP 
!P  ;FNL U6TZLVM s Simple Calculation f 
ZP  :JLS'T D]¡FGM ;\U|C s Data Storage f 
#P  DFlCTL 5|DF6[G]\ .G5]8 VG[ ;}RGF 5|DF6[G]\ VFp85]8 s Input & Output f 
$P  TFlS"S lG6"I s Logical Decision f 




RF<;" AFA[HGF VJ;FG 5KL T[DGF VF DCFG 5|ItGDF\YL 5|[Z6F D[/JL J{7FlGSMV[ 
XMWBM/ RF,] ZFBLP .P;P!(()DF\ CLD[G CM,[lZGF SMQ8S VFWFZ[ T{IFZ SZFI[,F I\+DF\ 
lJn]TXlÉT VG[ 5\RSF0"GM p5IMU YIMP VF 56 V[S :JI\ ;\RFl,T U6TZL I\+ T{IFZ YI]\P VF 
5|SFZG]\ I\+ VD[lZSFDF\ J:TL U6TZLGF p5IMUDF\ ,[JFI]\P .P;P !()&DF\ V[S S\5GLV[ ;]WFZF 
JWFZF ;FY[G]\ I\+ T{IFZ SI]"\P T[  International Business Machines (IBM) YL 5|Rl,T YI]\P 
.P;P !)$$DF\ VD[lZSG 5|MO[;Z CMJ0" V{SG[ D]bItJ[ .,[S8=LS R]\ASGF 5FIF 5Z 
;O/TF5}J"S U6TZLG]\ I\+ T{IFZ SI]"\P VF I\+ CMJ0" DFS"v! lRCŸGYL 5|bIFT YI]\ tIFZ 5KL 
!)$&DF\ VD[lZSFGL 5[lg;<J[lGIF I]lGJl;"8LGF A[ J{7FlGSM  lJl,ID D[C,L s!)_*v !)(_f 
VG[ HNLC .S8" s!)!)v!))5f 5|YD VFW]lGS .,[S8=MlGS; Sd%I}8Z —ENIAC˜ sElectronics 
Numerical Integrator & Computer f T{IFZ SZL N]lGIFG[ V5"6 SI]"\P Sd%I}8Z —ENIAC˜ 5|YD 
5[-LG]\ Sd%I}8Z U6FI]\P tIFZ 5KL C\U[ZLGF Ul6TXF:+L HCMG JMG" gI]DFG s!)_#v!)5*f 
ENIAC GL 8LDDF\ HM0FIF T[D6[ AFIGZL Sd%I}8ZGL VM/B SZFJLP T[D6[ Sd%I}8ZDF\ DFlCTLGM 
;\U|C DF8[ D[DZL I]lG8 VG[ 5|MU|FD ZRL Sd%I}8ZDF\ 5lZJT"G VF^I]\P gI}DFGGM VF A[ AFATGM 
DCÀJGM OF/M CTMP .P;P!)($ 5KL Sd%I}8Z AgIF AFN p5IMUDF\ ,[JFIMP ENIAC 5}Z]\ SIF" 
5C[,F T[D6[ V[S ;\XMWG 5[5Z 5|SFlXT SI]"\P VF V[S DCÀJGF AGFJ TZLS[ wIFGDF\ ,[JFIMP VF 
;\XMWG 5[5ZG]\ DYF/]\ ENIAC .,[S8=MlGÉ; Sd%I}8ZGL lYIZL VG[ VFUJL SFI"ZLlT˜ tIFZYL 
Sd%I}8Z 8[SŸGM,lHGM EFZ[ 5|EFJ 50IMP gI}DFGGM ;\U|lCT SFI"ÊDGF bIF,GM OF/M V[ B}A H 
A]lâ5}J"SG]\ SFI" CT]\P VFH[ Sd%I}8;" B}A H VFW]lGS VG[ JW] SFI"XlÉT WZFJTF AGJF ,FuIF 
K[P 5Z\T] T[DF\ 56 —;\U|lCT SFI"ÊD˜GF bIF,GM H p5IMU YFI K[P ENIAC GL XMW 5KLGF 
Sd%I}8ZGF lJSF;GF VY";}RS TAÞFVM VF 5|DF6[ K[P 
!P 5|YD TAÞM o  !)$5YL !)5& ENIAC T[GF 5FIFDF\ X}gIFJSFX 8I]A K[P 
sVacuum Tubef 
ZP  ALHM TAÞM o  !)5&YL !)&# X}gIFJSFX 8I]AM VG[ V[S 8=Flgh:8Z TYF 
COBOL  EFQFFGM lJSF;  
#P +LHM TAÞM o  !)&#YL !)*! X}gIFJSFX 8I]A VG[ 8=Flgh:8Z p5IMU AFN 
.lg8U|[8[0 ;lS"8 sICfGM p5IMUP 
$P  RMYM TAÞM o   !)*!YL VtIFZ ;]WLGM LSI, VLSI,  Micro Processsing 
Unit. 
5P  5F\RDM TAÞM o   VtIFZ ;]WLGM VG[ 5KLGM HAL good novel. 2001 : A 
space odyssey. 




ZP!P#   EFZTDF\\\\ Sd%I}8ZGM lJSF; }}}  
.P;P !)5$ NZdIFG ;F{ 5|YD 8F8F .lg:8L8I}8 VMO O\0FD[g8, lZ;R" £FZF Sd%I}8Z 
J;FJJFGL NZBF:T D}SJFGL X~VFT Y. VG[ !)&_ DF\ D\H}ZL D/LP VF Sd%I}8Z 5|YD 
TAÞFGF Sd%I}8Z CTF\P .P;P!)&& DF\ HFWJ5]Z I]lGJl;"8L VG[ —.lg0IG :8[8[l:8S, 
.lg:88I]8˜ SM,S¿F E[UF D/LG[ ALHF TAÞFGF Sd%I}8;" T{IFZ SZJFDF\ VF ;DI NZdIFG        
V[8MlDS VG[ .,[S8=MlGS; SM5M"Z[XG VMO .lg0IF l,lD8[0[ Sd%I}8ZGM p5IMU SZJFGL X~VFT 
SZL EFZTLI J{7FlGSM4 EFZTLI SM,[HMGF X{1Fl6S :8FO VG[ I]lGJl;"8L £FZF lJ7FGGF prR 
VeIF;DF\4 .HG[ZL XFBFDF\ Sd%I}8Z V[S lJQFI TZLS[ NFB, SZJF 5|R\0 Z; NFBjIMP 
.P;P!)&# DF\ EFZT ;ZSFZ £FZF .,[S8=MlGÉ; ;lDlTGL ZRGF CMDL EFEFGF 5|D]B56F\ C[9/ 
X~ Y.P  .P;P!)&& DF\ Sd%I}8ZGL H~lZIFT VG[ lJSF; DF8[ DCÀJGL E,FD6 SZLP 
.P;P!)&! DF\ N]lGIFGL 5|bIFT S\5GL IBM V[ ESSO S\5GLDF\v!$_! Sd%I}8Z 
NFB, SI]"\P .P;P!)&$ DF\ ,MSM £FZF :Y5FI[,L —Sd%I}8Z ;M;FI8L VMO .lg0IF˜ £FZF 
Sd%I}8ZGF lJSF;DF\ B}A DCÀJGM OF/M VF%IMP T[VM ;TT Sd%I}8ZGF p5IMUDF\ ZMSFI[,F ZæFP 
.P;P!)*! DF\ V[DPÒPS[P D[GGL VwI1FTFDF\ Sd%I}8ZGF lJSF; VG[ p5IMU DF8[ .,[S8=MlGÉ; 
SlDXGGL ZRGF Y.P SM,S¿F4 SFG5]Z4 R\NLU- VG[ 5]GFDF\ :YFlGS Sd%I}8Z S[gãMGL X~VFT 
Y.P —I]GF.8[0 G[XG, 0[J,5D[g8 5|MU|FD˜ s UNDP fGL DNNYL —G[XG, .gOMD["XG ;[g8Z 
;MO8J[Z VG[ SFplg8\U 8[SŸlGÉ;˜ GL :YF5GF gI] lN<CL VG[ D]\A.DF\ Y.P Sd%I}8ZGL DF\U 
JWJFG[ SFZ6[ .P;P!)&Z YL IBM S\5GLV[ Sd%I}8Z pt5FNGGL X~VFT SZLP .P;P !)(_ YL 
,UEU (_ 8SF Sd%I}8ZGM p5IMU N[XEZDF\ YJF ,FuIMP .P;P !))5 DF\ EFZT ;ZSFZ[ 
Sd%I}8Z J5ZFXDF\ XSI D]xS[,LVM lGJFZJF DF8[ —Sd%I}8Z D[g8[Gg; SM5M"Z[XG˜ s CMC fGL 
:YF5GF SZL VF 1F[+DF\ VFtDlGE"Z YJF DF8[GM VF B}A VUtIGM lG6"I CTMP 




ZP!P$  Sd%I}8Z A}}} \\ \\WFZ6  
Sd%I}8ZG]\ A\WFZ6 V[8,[ S[ Sd%I}8ZGL SFI" SZJFGL ZLT V[D SCL XSFIP 






















UFl6lTS VG[ TFlS"S V[SD 
Arithmetic & Logic Unit 
(ALU) 
 lGIDGqV\S]X V[SD 
Control Unit (CU) 










VFS'lT v ZP!'''  
Sd%I}8ZGF A\WFZ6GM O,MRF8" 
ZP!P5  Sd%I}8Z l;:8D }}}  
 Sd%I}8Z lJn]TYL RF,T]\ I\+ K[P Sd%I}8ZGF lJlJW EFUM JrR[ ;\S,G H~ZL AG[P VF 
;\S,G DF8[ l;:8DGL H~Z 50[ K[P Sd%I}8Z l;:8DGF +6 EFU K[P 
s!f CF0"J[Z sZf ;MO8J[Z VG[ s#f ,F.JJ[Z Sd%I}8Z CF0"J[ZDF\ .G5]8 l0JF.;4 VFp8 
v5]8 l0JF.; VG[ ;[g8=, 5|M;[l;\U I]lG8GM ;DFJ[X YFI K[P VF CF0"J[ZGM p5IMU SZJF DF8[ 
;MO8J[Z J5ZFI K[P ;MO8J[ZG]\ EF{lTS Vl:TtJ CMT]\ GYLP T[ Sd%I}8Z 5F;[YL SZFJJFGF SFIM" 
V\U[GL ;}RGFVMGM ;D}C K[PSd%I}8Z ;FY[ ;\S/FI[,F lJlJW ,MSMGM ;DFJ[X ,F.JJ[ZDF\ YFI 
K[PH[DF\ Sd%I}8Z 5|MU|FDZ4Sd%I}8Z AGFJGFZF T[DH Sd%I}8Z JF5ZGFZFVMGM ;DFJ[X YFI K[P 




ZP!P&  Sd%I}8Z CF0"J[Z} " [} " [} " [  
Sd%I}8Z l;:8DDF\ HM. XSFI TYF :5XL" XSFI T[JF EFUMG[ Sd%I}8Z CF0"J[Z SC[ K[P 
CF0"J[Z V[8,[ Sd%I}8ZGF V[JF EFUM S[ ;FWGM H[G[ HM. XSFI K[ T[DH T[G[ :5XL" XSFI 
K[  T[G[ Sd%I}8Z CF0"J[Z TZLS[ VM/BJFDF\ VFJ[ K[P 
Sd%I}8ZGF CPU DF\ T{IFZ YI[, 5lZ6FDM VG[ p5IMUL DFlCTL ACFZ D[/JJF DF8[ 
Sd%I}8ZDF\ H[ ;FWGMGM p5IMU YFI K[ T[G[ VFp85]8 l0JF.; SC[ K[P VFJF ;FWGMDF\ DMlG8Z4 
l5|g8Z4 %,M8Z4 O,M5L l0:S4 5[G 0=F.J JU[Z[GM ;DFJ[X YFI K[4 H[ CF0"J[ZGF ;FWGM K[P 
Sd%I}8Z CF0"J[ZGF ;FWGM ;[g8=, 5|M;[l;\U I]lG8 VG[ .G5]8 v VFp85]8 l0JF.; V[D A[ 
EFUMDF\ JC[\RJFDF\ VFJ[ K[P 
Sd%I}8Z CF0"J[ZDF\ ;DFlJQ8 AFATM VFS'lTvZPZPDF\ NXF"J[, K[P 
Sd%I}8Z CF0"J[Z} " [} " [} " [  
     DwI:Y 5|lÊIS V[SD                                  .G5]8vVFp85]8 l0JF.; 
V[lZYD[l8S 
V[g0 ,MlHS, 











v SL AM0"    v DMlG8Z 
      v DFp;      vl5|g8Z 
VF\TlZS D[DZL  AFæ D[DZL  v :S[GZ     v:5LSZ 
v RAM   vO,M5L l0:S  v OCR 
   v0LPJLP0LP  v BCR 
v 5[G0=F.J  v OMR 
v :5LR Z[SLhGLXG 
v HMI :8LS 
v ,F.8 5[G 
v 8=[S AM, 
v 8R AM, 
v J[A S[D[ZF 
     VFS'lT v ZPZ'''   sSd%I}8Z CF0"J[ZGF ;FWGMGM RF8" f 




• .G5]8]]] P Sd%I}8Z 5F;[YL SFD SZFJJF DF8[ T[G[ DFlCTL 5}ZL 5F0JL 50[ K[P VF DFlCTL 5}ZL 
5F0TF V[SDM .G5]8 I]lG8 S[ .G5]8 l0JF.; TZLS[ VM/BJFDF\ VFJ[ K[P H[DF\ SLvAM0"4 
DFp;4 :S[GZ4 DF.ÊMOMG JU[Z[GM ;DFJ[X YFI K[P 
• ;[g8=, 5|M;[l;[ = | [[ = | [[ = | [ \\ \\U I]lG8 s]]] CPUfP CPU Sd%I}8ZGM D]bI EFU K[P H[DF\ CU S\8=M, I]lG8 
Sd%I}8ZDF\ NFB, YTL DFlCTL 5Z 5|lÊIF SZJF V\U[ T[DH 5lZ6FDM VFp85]8 SZJF V\U[GF 
lG6"IM ,[ K[P 8}\SDF\ Sd%I}8ZGL 5|lÊIFVMG]\ lGI\+6 SZ[ K[P 
• V[lZYD[l8S V[g0 ,MlHS, I]lG8 s[ [ [ ][ [ [ ][ [ [ ] ALUfP 5|lÊIFGF lGI\+6 NZdIFG ALU V[lZYD[l8S V[g0 
,MlHS, I]lG8 VG[ D[DZL I]lG8 DNN~5 YFI K[P ALU UFl6lTS VG[ TFlS"S 5|lÊIFVM SZ[ 
K[P ßIFZ[ VF 5|lÊIFVM DF8[ H~ZL :D'lT ;\U|C D[DZL I]lG8 SZ[ K[P D[DZL I]lG8DF\  RAM 
VG[ ROM GM ;DFJ[X YFI K[P H[D Sd%I}8ZGL  ROM  JW] T[D Sd%I}8Z JW] ;1FD U6FIP 
• D[DZL I]lG8 s[ ][ ][ ] Memory Unit fP DFlCTLGF ;\U|C DF8[ ;\U|C V[SDGL jIJ:YF CMI K[P H[ 
HDD sCF0" l0:S 0=F.Jf4   FDD sO,M5L l0:S 0=F.Jf4 VG[  CDD sSMd5[S8 l0:S 0=F.Jf 
:J~5[ UM9J[, CMI K[P H[ VG]ÊD[ CF0" l0:S4 O,M5L l0:S VG[ SMd5[S8 l0:SG]\ ;\RF,G SZ[ 
K[P CF0" l0:SGL ;\U|C1FDTF JW] K[P 5Z\T] T[G[ V[S HuIFV[YL ALÒ HuIFV[ ;Z/TFYL O[ZJL 
XSTL GYLP 
• VFp85]8 I]lG8] ]] ]] ] P Sd%I}8Z[ T{IFZ SZ[, 5lZ6FDM ACFZ SF-JF DF8[ J5ZFTF ;FWGMG[ VFp85]8 
l0JF.; SC[ K[P VFp85]8 l0JF.;DF\ DMlG8Z4 :5LSZ4 l5|g8Z VG[ %,M8ZGM ;DFJ[X YFI 
K[P 
ZP!P*  Sd%I}8Z ;MO8J[Z} [} [} [  
 Sd%I}8Z 5F;[YL lJlJW SFD SZFJJF DF8[ T[G[ ;}RGFVM VF5JL 50[ K[P VF ;}RGFVM 
:5Q84 TFlS"S VG[ ÊlDS CMI K[P Sd%I}8Z ;MO8J[Z ;}RGFVMGM ;D}C K[P H[ Sd%I}8ZGL ALUGL 
1FDTFVMG[ SæF 5|DF6[ SFI" SZJF DF8[ T{IFZ SZ[ K[P ;MO8J[Z JUZ CF0"J[ZG]\ S\. H DCÀJ GYLP 
;MO8J[Z CF0"J[ZG[ SFIF"lgJT SZ[ K[P 








Sd%I}8Z ;MO8J[ZDF\ ;DFlJQ8 AFATM VFS'lTvZP# DF\ NXF"J[, K[P 
;MO8J[ZGF 5|SFZ[ |[ |[ |  
 
l;:8D ;MO8J[Z     V[l%,S[XG ;MO8J[Z   
   v  M.S. Word 
D[G[HD[g8  0[J,5D[g8 I]l8l,8L            v  M.S. Excel 
;MO8J[Z ;MO8J[Z ;MO8J[Z                     v  M.S. Power point 
   
vVM5Z[l8\U    v ,[\uJ[H                   v VIRUS 
     l;:8D       8=Fg;,[8;"   
- DBMS        -  V[l%,S[XG HGZ[8;"   -  SCAN DISK 
VFS'lT v ZP#'''  s ;MO8J[ZGF 5|SFZGM RF8" f 
!P VM5Z[l8[[[ \\ \\U ;MO8J[Z s[[[ O.S.fP VM5Z[l8\U ;MO8J[ZG[ VM5Z[l8\U l;:8D 56 SC[ K[P T[ DXLG 
VFWFlZT 5|MU|FDMGM ;D}C K[4 H[ V[%,LS[XG ;MO8J[Z VG[ Sd%I}8Z CF0"J[Z .g8ZO[.h V[8,[ S[ 
N]EFlQFIFG]\ SFD SZ[ K[P VM5Z[l8\U l;:8DG]\ D]bI SFI" Sd%I}8Z l;:8DG]\ ;JF"\UL ;\RF,G SZJFG]\ 
K[P  
5;"G, Sd%I}8Z DF8[ VM5Z[l8\U l;:8DGF A[ 5|SFZP 
( i )   Dos ( Disk Operating System ). ( ii )    Windows  
(i) DOS (Disk Operating System). DOS V[ l;\U, I]hZ l;\U, 8Fl:S\U VM5Z[l8\U 
l;:8D K[4 T[DF\ S[Z[S8Z VYJF 8[SŸ; VFWFlZT ;}RGFVM V[8,[ S[ SDFg0;ŸGM p5IMU YFI K[P  
(ii) WINDOWS. Windows V[ lJg0Mh A[.h VM5Z[l8\U l;:8D K[P H[ BZ[BZ DOSGL 
1FDTFVMG]\ lJ:T'lTSZ6 K[P Windows V[ U|FlOS I]hZ .g8ZO[.; sGUIf K[P H[GM p5IMU SZTF\ 
DOS  SDFg0GL H[D SDFg0 8F.5 SZJFG[ AN,[ DFp;GL DNNYL  ICON sVF.SMGf TFS[ K[ VG[ 
DFp; S,LS SZL 5;\N SZ[ K[PDOS GL ;ZBFD6LDF\ T[ B}A ;Z/ K[P Windows Multi 
TaskingGL ;]lJWF 5}ZL 5F0[ K[P VF p5ZF\T VMG,F.G sOnlinef C[<5 56 5}ZL 5F0[ K[P 
s2f  V[%,LS[XG ;MO8J[Z[ [ [[ [ [[ [ [ P p5IMUSTF" 5MTFGF lJlJW SFIM" H[JF S[ VMlO;GF lJlJW SFIM" SZJF4 
.vD[., £FZF 5+jIJCFZ SZJF4 VFlY"S jIJCFZ ZFBJF VG[ ;F\E/JF4 lR+M NMZJF4 
V\SXF:+LI 5'YÞZ6 SZJF4 R,lR+M lGCF/JF4 ULTM ;F\E/JF4 ZDTM ZDJL H[JF VFG\N 
5|DMN DF8[ H[ ;MO8J[ZGM p5IMU YFI K[ T[G[ V[l%,S[XG ;MO8J[Z SC[ K[P NFPTP lJg0Mh lDl0IF 
%,[IZ4 Microsoft, Power Point, MS Excel JU[Z[P 




V[l%,S[XG  ;MO8J[Z A[ 5|SFZGF sAf  ;FDFgI J5ZFXGF C[T] DF8[GF ;MO8J[Z 
sBf  lJlXQ8 J5ZFXGF C[T] DF8[GF ;MO8J[Z K[P 
sAf ;FDFgI J5ZFXGF C[T] DF8[GF ;MO8J[ZP[ ] [ [[ ] [ [[ ] [ [  ;FDFgI J5ZFXGF C[T] DF8[GF ;MO8J[Z 
5[S[lH;GF\ sPackagesf GFDYL VM/BJFDF\ VFJ[ K[P H[ p5IMU SZJF DF8[ T{IFZ :J~5[ H D/[ 
K[P T[ D[G] VFWFlZT ;\RF,GGL ;]lJWF 5}ZL 5F0[ K[P DM8FEFU[ T[DF\ C[<5GL ;]lJWF CMI K[P MS 
OfficeDF\ lJlJW 5|SFZGF Tools  S[ H[ V[l%,S[XG ;MO8J[;" K[ T[DF\ MS Word,MS Excel, MS 
Powerpoint  JU[ZGM ;DFJ[X YFI K[P 
sBf  lJlXQ8 J5ZFXGF C[T] DF8[GF ;MO8J[Z[ ] [ [[ ] [ [[ ] [ [ PlJlXQ8 C[T] DF8[GF ;MO8J[ZM H~lZIFT 
5|DF6[ SFIM" SZ[,F 8[.,[Z D[.0 sTailor madef ;MO8J[Z SC[ K[P 
s3f  I]l8l,]]] 8L ;MO8J[ZP [[[ Sd%I}8ZGL SFI"1FDTFDF\ 38F0M HMJF D/[ K[P BF; SZLG[ Sd%I}8Z JF.Z; 
VG[ l0:S O|[UD[g8[XG 36LJFZ Sd%I}8ZGL SFI"1FDTF 38F0[ K[P OZL 5FK]\  Sd%I}8ZG[ ;1FD AGFJJF 
DF8[ J5ZFTF ;MO8J[ZG[ I]l8,L8L ;MO8J[Z SC[ K[P Sd%I}8Z JF.Z;YL Z1F6 D[/JJF DF8[ VG[ 
JF.Z; N}Z SZJF DF8[ V[g8L JF.Z;GF ;MO8J[ZGM p5IMU YFI K[P Sd%I}8Z ;FY[ ;\S/FI[,F 
Sd%I}8Z 5|MU|FDZ4 Sd%I}8Z AGFJGFZ VG[ p5IMU SZGFZ ,MSMGL ,F.JJ[ZDF\ ;DFJ[X YFI K[P 
V[g8L JF.Z; ;MO8J[Z4 l0:S l0O|[UD[g8[XG ;MO8J[Z JU[Z[ I]l8,L8L 5|SFZGF ;MO8J[Z K[P 
ZP!P(  lX1F61F[+[ Sd%I}8ZG[ [ }[ [ }[ [ } F[ lJlGIMU[[[  
N}ZJTL" lX1F6DF\ T[DH JU"B\0GF lX1F6DF\  Sd%I}8ZGM p5IMU lNJ;[vlNJ;[ JWTM HFI K[P 
Sd%I}8ZGM lX1F6DF\ p5IMU VwIIG VwIF5G 1F[+[4 ¹-LSZ6 VG[ DCFJZF 1F[+[4 VG]~56 DF8[4 
D}<IF\SG DF8[ lJX[QF 5|DF6DF\ p5IMU Y. ZæM K[P 
s!f  VwIF5GvVwIIG DF8[P[[[  VF VwIIGGF V[S :J~5 TZLS[ VCL\ lJQFIJ:T]G[ GFGFvGFGF  
OZDF :J~5[ JC[\RL N[JFDF\ VFJ[ K[P lJnFYL"GL 5|UlTGL HF6SFZL DF8[ NZ[S OZDFG[ V\T[ 5|ÆM 
5}KJFDF\ VFJ[ K[P IMuI p¿Z DF8[ 5|lT5MQF6 VG[ BM8F p¿ZGL ;]WFZ6F SZJFGL jIJ:YF CMI 
K[P Sd%I}8ZGL VF E}lDSF VlEÊlDS VwIIGG[ ;DF\TZ K[P Sd%I}8ZDF\ 56 Z{lBS VlEÊDM VG[ 
5|XFBF VlEÊDM :J~5GF 5|MU|FD AGFJL XSFI K[P 
sZf ¹-LSZ6 VG[ DCFJZF DF8[P[ [[ [[ [  lJnFYL"V[ XLB[,F D]¡F4 l;âF\TM4 lGIDMG[ VG]~5 VG[S 
pNFCZ6M 5}ZF 5F0JFDF\ VFJ[ K[ tIFZAFN lJnFYL"V[ D[/J[, 7FGGL RSF;6L SZJFDF\ VFJ[ K[P 
5|lT5'lQ8 S[ p5RFZ £FZF ÊDXo lJnFYL"G[ 5|E]tJ VwIIGGL S1FF ;]WL 5CM\RF0JFDF\ VFJ[ K[P 




s#f  VG]~56 DF8]]] [PlJ7FG H[JF lJQFIGF VwIIGDF\ 36LJFZ UlTGF lGIDM4 5ZDF6]\ 
lJB\0GGL 5|lÊIF4 U]~ÀJFSQF"6GF l;âF\TM JU[Z[GL ;DH}TL SYG £FZF VF5JL V3ZL CMI K[P 
Sd%I}8Z £FZF TF¹xI ZH}VFT VG[ pNFCZ6M ATFJL ;\S<5GFVM :5Q8 SZL XSFI K[P 
s$f D}<IF}}} \\ \\SG DF8[P[[[ lJQFI VG]~5 5|ÆMGF ;\U|C SZL RMÞ; DF/BFG[ VG],1FLG[ ;ZBL 
Sl9GTF D}<IMGF 5|Æ5+M Sd%I}8Z £FZF D[/JL XSFI K[P 
s5f  U]6F]]] \\ \\SG VG[ 5'YÞZ6 DF8[ '[ '[ ' [PlJnFYL"VMGF 5|lTRFZMG]\ U]6F\SG SZFJL XSFI K[P VF 
U]6F\SGGF VFWFZ[ S;M8L S,DMG]\ 5'YÞZ6 Y. XS[ K[P lJnFYL"VMGL 1FDTFG]\ 5'YÞZ6 SZFJL 
XSFI K[P 
VF p5ZF\T lX1F6DF\ WLD[ WLD[ 56 DÞDTFYL Sd%I}8ZGM p5IMU JWJF ,FuIM 
K[PX{1Fl6S ;\:YFVM H[JL S[4 XF/F4 DCFXF/F4 lJnF5L94 I]lGJl;"8L4 SMlR\U S,F; H[JL 
;\:YFVMDF\ Sd%I}8Z H]NL H]NL ZLT[ p5IMUL K[P NFPTP 
v lJnFYL"VMGF HGZ, ZlH:8Z AGFJJF 
v XF/FDF\ X{1Fl6S VG[ lAGX{1Fl6S :8FOGL OM8F ;FY[ DFlCTL 
v :8FOG]\ 5UFZ5+S 
v lJnFYL"VMG]\ 5lZ6FD OM8F ;FY[ 
v,F.A|[ZLGF 5]:TSMGL Z[SM0" 
vlJnFYL"VMGF 5|J[XGL SFDULZL 
vlJnFYL"VMG]\ ;\U|lCT 5|UlT5+S 
vJU"B\0DF\ Sd%I}8Z £FZF lX1F6SFI" JU[Z[ AFATM Sd%I}8ZGL N[6 U6FJL XSFIP 
ZP!P)  Sd%I}8Z }}} V[.0[0[ [[ [[ [   ,lG"""" \\ \\U sCALfGM p¡EJ VG[ lJSF;[[[  
YM0F\ H JQFM" 5C[,F DF.S|M Sd%I}8ZMGM EFuI[ H N[X VG[ 5ZN[XGF JU"B\0MDF\ HMJF 
D/TFP tIFZAFN !)*_ NZdIFG 36L XF/FVMV[ DF.S|M Sd%I}8Z D[/JJFG]\ X~ SI]"\ VG[ T[GM 
lX1F64 DCFJZM4 TF,LD4 DFlCTLGF ;\U|C VG[ ALHF SFIM" DF8[ DG D}SL p5IMU SZJFG]\ X~ 
SI]"\P DF.ÊM  Sd%I}8ZGM p5IMU !)(_ YL B}A h05L YJF DF\0IMP!)(! YL NFISFGF V\TGL 
JrR[ GLR[GL 38GFVM 38LP 
v VD[lZSF sI]PV[;PV[PfGL XF/FVMV[ JL; ,FB Sd%I}8ZM D[/jIFP 
v CSLSTDF\ Z5@ H[8,L XF/FVM  Sd%I}8ZGF 5|tI1F DFl,SM CTF 56 Sd%I}8ZGM p5IMU  
!__@ CTM HP 




v V0WF ZFßIM SZTF\ JWFZ[ ZFßIMGL DF\U JWL VYJF TM J;FJJFGL E,FD6M SZJFDF\ 
VFJLP lX1F6GL 5}J" ;[JF TF,LDDF\ 8[SŸlGS, AFATMGM ;DFJ[X SZFIM CTMP 
8[SŸGM,MlHGF 5|MU|FD DF8[ ElJQIGF lX1FSMGL DF\U JWJF ,FULP slSþFFDG !))_fP 
lSþFFDG[ s!))_fDF\ GM\wI]\ K[ S[ ——BZ[BZ DFlCTLGM I]U VFJL 5CM\rIM K[ VG[ !))_ 
YL Sd%I}8Z 8[SŸGM,lHGM p5IMU ;TT JWTM ZæM K[4 VF lJX[ X\SF GYLP˜˜ 36F lX1F6XF:+L4 
WFZFXF:+L4 HFU'T DFTFvl5TF VG[ ;\XMWSMG[ XF/FDF\ DF.ÊM Sd%I}8ZGF V;ZSFZS p5IMU 
V\U[ X\SF jIÉT SZL4 ;¡EFuI[ !)*_YL !))_ NZdIFG ;\XMWGSFZMV[ Sd%I}8ZGF p5IMUYL 
lJnFYL"VMGL JT"6}\S4 J,6 VG[ ALHF R,GM VeIF; SZL VF\S6L SZLP VF ;\XMWSMV[ B}A 
lJXF/ lJQFIMG[ VFJZL ,LWFP H[D S[4 Sd%I}8Z VFWFlZT VwIIG 5|J'l¿VM4 5|6Fl,UT 
DFlCTLGL 5}lT"4 Sd%I}8Z 5|MU|FlD\U4 Sd%I}8Z £FZF DFlCTLGM ;\U|C4 0[8FA[.hGM lJSF;4 J0" 
5|M;[;ZG]\ p5IMUL ,BF6 VG[ ALHF 36F\ AWF\ SFIM"G[ VFJZL ,[JFDF\ VFjIFP 
ZP!P!_  Sd%I}8}}} Z VFWFlZT VwIIG SFI"ÊDGM VlEUD"""  
ßIFZ[ lJ`J VFH[ Z!DL ;NLDF\ 5CM\RL UI]\ K[ tIFZ[ DFGJHUTG[ :5X"TF TDFD 1F[+MDF\ 
J{7FlGS VG[ 8[SŸGM,lHGL ÊF\lTGF 5U,F\ VFU/ 50TF N[BFI K[ VG[ T[DF\ lX1F61F[+[ 56 T[GM 
V5JFN GYLP DF.S, V[%8Z[ T[DGF 5]:TS WL gI] 8[SŸGM,lH VMO V¶ßI]S[XGDF\ DwI I]UGF VG[ 
VFHGF JU"B\0GL ;ZBFD6L SZTF H6FjI]\ K[ S[4——A\G[ JU"B\0M JrR[ 5__ JQF"GM UF/M K[4 KTF\ 
X]\ O[Z 50IMm CFZDF\ S[ 5F8,L 5Z A[9[,F AF/SM ;FD[ lX1FS éEM K[P5MTFGF DFYFDF\YL AF/SMG[ 
AM,L AM,LG[ DFlCTL JC[J0FJL ZæM K[PV[S TOFJT K[ S[ VFHGM JU" JWFZ[ EIM" EIM" ,FU[ 
K[P˜˜# 
DMClGXG DFG[ K[ S[4 ——XF/FVM lJX[ 56 V[S H 5|Æ T[ V[ K[ S[ T[DF\ lJnFYL"VM X]\ E6[ 
K[ m V;ZSFZS lX1F6SFI" DF8[ JU"lX1F6DF\ XFlaNSvVXFlaNS ;\N[XFjIJCFZ 56 V;ZSFZS 
AGJM HM.V[P˜˜$ 
ßIFZ[ DFGJ VJFH H V[S DF+ X{1Fl6S ;FWG CT]\P tIFZ[ AWF\ H ;\N[XFVM XaNM £FZF H 
jIÉT YTF\P 56 H[D H[D DFGJ VFS'lT NMZTF\4 lR+ NMZTF\4 Z\U 5}ZTF\ XLbIM4 OM8MU|FO; ,[TF\ 
VG[ T[DG[ CF,TFvRF,TF R,lR+MDF\ O[ZJTF XLbIM4 wJlGGM 8[.5 VG[ SMd5[S8 0L:S 5Z ;\U|C 
SZTF\ XLbIMP CJ[ TM Sd%I}8ZGL DNNYL V[lGD[XG lO<D4 VMl:;,M:SM5 £FZF ,RL,F VG[ 
lGI\l+T Y. XS[ T[JF lR+MGL ZH}VFT SZTF\ XLbIM4 tIFZYL VF X{1Fl6S p¡[xIMGL 5}lT" DF8[4  
#  XFC4 0LPALP X{1Fl6S 5|F{nMlUSL4{ | {{ | {{ | {  VDNFJFN o I]lGJl;"8L U|\Y lGDF"6 AM0"4 5|YD VFJ'l¿4 5'P #P 
$  XFC4 5}JM"ST 5'P #*_P




X{1Fl6S IMHGFVMGF 5|;FZ6 DF8[ VF DFwIDM H XlÉTVMGM p5IMU SZJFGM VF56M .ZFNM 
JWTM ZæM K[P VF ZLT[ D[/J[, lX1F6 ,F\AM ;DI ;]WL IFN ZFBL XSFI K[P 
ZP!P!!  Sd%I}8Z VFWFlZT VwIIG SFI"ÊDGM VY"v,F1Fl6STFVM} " "} " "} " "  
——Interactive instructional technique in which a computer is used to present 
instructional material, monitor learning and select additional instructional material in 
accordance with individual learning needs˜˜ 
V[8,[ S[4——Sd%I}8Z V[.0[0 .g:8=SXGDF\ lX1F6 S[ VwIIGSTF"GL VFUJL SFI"ZLlT S[ H[DF\ 
Sd%I}8ZGM p5IMU X{1Fl6S DFlCTLGL V;ZSFZS ZH}VFT DF8[4 Sd%I}8Z DMlG8Z £FZF VeIF; 
DF8[4 jIlSTUT XLBGFZGL H~lZIFT D]HA JWFZFGL DFlCTL;EZ ;FDU|LGL 5;\NUL SZL T[GF 
p5IMU DF8[GL V[S X{1Fl6S 5âlT VG[ T[GL 5FZ:5lZS V;ZM ;FY[GM ;];\UT ;]D[/˜˜P 
lX1FS JU"B\0DF\ 5MTFGF VwIF5G SFI"G[ V;ZSFZS AGFJJF DM0[,4 lR+M4 JFTF"4 
lO<D:8=L54 GD}GFVM4 Z[l0IM H[JF VG[S ¹xIzFjI ;FWGMGM p5IMU SZ[ K[P  
——Sd%I}8ZGF 50NF 5Z H~ZL ,[lBT ;}RGF4 lR+M4 lO<D JU[Z[ ZH} SZFI4 Sd%I}8Z ;FY[ 
HM0[, :5LSZ 5Z H~ZL wJlG ZH} SZFI T[JL jIJ:YFG[ Sd%I}8Z V[.0[0 ,lG"\U sSd%I}8Z VFWFlZT 
VwIIG f SC[JFI K[P˜˜
5                               
v DC[TF 5LP VFZP VG[ EÎ V[GP V[GP[ [ [ [[ [ [ [[ [ [ [  
——VwIIGGF\ 5}J" lGlüT C[T]VM DF8[ Vn[TF Sd%I}8Z 5F;[YL DFU"NX"G D[/J[4 DFlCTLG]\ 
VFNFGv5|NFG SZ[ VG[ C[T],1FL lX1F6 D[/J[ T[G[ Sd%I}8Z V[.0[0 ,lG"\U SC[ K[P˜˜
&
 
5|:T]T VeIF;DF\ Sd%I}8Z V[.0[0 ,GL"U jIFbIF VF D]HA :JLSFZJFDF\ VFJ[,P 
——SM.56 lJQFI lX1F6DF\ VwIF5GGL V[S VFUJL SFI"5âlT S[ H[DF\ lGlüT 
;DIUF/FDF\ sV[SD 5}6" G YFI tIF\ ;]WL NZZMH V[S TF; f V[S Sd%I}8ZGL ;CFIYL 5;\N SZ[, 
V[SDMG[ DFT'EFQFFDF\ T{IFZ SZ[, VwIIG SFI"ÊD H[DF\ ,BF64 lR+M4 VJFHG]\ ;\lDz6 CMI 
T[JF SFI"ÊDGL DNNYL V[S H}YGF lJnFYL"VM ;D1F 5|IMUFtDS 5|:T]lTSZ6 V[8,[ CAL lX1F6 
5âlTDF\ 5Z\5ZFUT lX1F6 5âlTG[ AN,[ VG]~56 £FZF ZH}VFT SZL T[ H}YGF lJnFYL"VMG[ 
lJQFIJ:T] XLBJJFGL GJL :JLSFZ SZ[, lX1F6 5âlTG[ CAL SC[ K[P˜˜ 
5 3[l8IF V[;PV[D VG[ DC[TF45LPVFZP4Sd%I}8Z lX1F6P}}} VDNFJFNo 5|YD  5la,S[XGvZ__*4 
5'PZ_(P 
& 3[l8IF VG[ DC[TF4 5}JM"ST4 5'PZ_(P




Sd%I}8Z VFWFl}}} ZT VwIIG SFI"S|DGL ,F1Fl6STFVM" |" |" |  
!P  VF 5|lÊIF l£W]|JL K[ V[8,[ S[ Sd%I}8Z 5ZYL lJnFYL" T[GF lJQFIGM VeIF; SZ[ K[ 
VG[ 5MTFGF 5|lTRFZM VF5[ K[P VFD4 VwIIG 5|lÊIFDF\ lJnFYL" VG[ Sd%I}8Z JrR[ 
V\FTZlÊIF YFI K[P 
ZP NZ[S VwIIG ;FDU|L Sd%I}8ZDF\ ;\U|lCT YFI K[P lJnFYL" T[ JF\R[ K[ S[ H}V[ K[ TYF 
Sd%I}8ZDF\ VFJTL ;}RGF D]HA SFI" SZ[ K[P 
#P lX1FSGL CFHZL VlGJFI" GYLP 
$P   NZ[S VwIIG ;FDU|L ;\U|lCT CMI K[ T[YL VF 5|lÊIF :JvVwIIG TZLS[ p5IMUL 
K[ T[YL T[G[  Computer Based Learning 56 SC[ K[P 
5P Sd%I}8Z VFWFlZT VwIIG lX1F6DF\ lJnFYL"VMGL  ;lÊI EFULNFZL HMJF D/[ K[P 
&P 5|tI[S lJnFYL"G[ VF 5âlTDF\ VG]S]/ Y. HJFGL 1FDTF K[P 
*P 5|tI[S lJnFYL" 5MTFG[ VG]S}/ CMI T[JL Teaching z[6L UM9JL XS[ K[P 
lJQFIJ:T]GM ÊD UM9JL XS[ K[P 
(P lGlüT ;DIF\TZ[ lJnFYL"VMG]\ D}<IF\SG YFI K[P 
)P Sd%I}8Z VFWFlZT VwIF5GDF\ 5|;FZ6 DFwIDMG[ J{lJwI HMJF D/[ K[P Sd%I}8Z ;FY[ 
HM0FI[,F DFwIDM H[JF S[ 5|MH[S8Z4 DMlG8Z4 l5|g8Z4 :5LSZ4 DF.ÊMOMG JU[Z[GM 
p5IMU YFI K[P 
!_P Sd%I}8Z VFWFlZT lX1F6DF\ Content K[ V[ D[Y0 56 K[P VF A\G[ ßIFZ[ 5|DFl6T 
CMI tIFZ[ lX1F6 5|DF6E}T K[4 V[D SC[JFIP VF A\G[GL 5|DF6E}TTF V[8,[ 
lX1F6GL 5|DF6E}TTFP 
!!P Sd%I}8Z VFWFlZT lX1F6DF\ TM 5|tI[S C[T]GF ;\NE"DF\ lGQ6FT £FZF lJQFIJ:T]GL 
lJRFZ6F SZJFDF\ VFJ[ K[P 
!ZP JT"DFG 8[SŸGM,lH I]UDF\ TF, lD,FJJF DF8[ Sd%I}8Z £FZF VwIIG V[ N{lGS 
VnTGTFGM ,FE K[P H[ Sd%I}8Z VFWFlZT lX1F6GL VFUJL ,F1Fl6STF K[P 
!#P Sd%I}8Z VFWFlZT lX1F6DF Sd%I}8Z lJnFYL"GF 5|lTRFZGL hL6J8YL GM\W ZFB[ K[ 
VG[ VFYL lJSF;FtDS D}<IF\SG VCL\ XSI AG[ K[P VCL\ ;DU|TF,1FL D}<IF\SG 56 
K[P 




!$P V[S JBT 5|MU|FDGF 30TZ YIF 5KL T[DF\ ;]WFZF JWFZF SZJFGL S[ AN,JFGL TS 
56 ZC[, K[P 
!5P lX1FS VG[ Sd%I}8Z V[ CZLO GYLP lX1FS lD+ K[P lX1FS 5F;[ A[ ,F1Fl6STFVM K[P 
;H"GFtDSTF VG[ ;\J[NGXL,TF S[ H[GL HM0  HUTDF\ SIFZ[I H0L XS[ GCL\P 
ZP!P!Z  Sd%I}8Z VFWFlZT VwIIG SFI"ÊD ZRGFGL 5|lÊI} " |} " |} " | F  
;M5FG v! o VF 5|SFZGF 5|MU|FD T{IFZ SZJF lJQFIJ:T]GF THŸ74 lX1F6GL 8[SŸGM,lHGF HF6SFZ 
VG[ Sd%I}8ZGM 5|MU|FD T{IFZ SZJF 5|MU|FDZ V[D +6 jIlÉTVM S[ VFYL +6 
5|SFZGL jIlSTVMGF H}YGL H~Z 50[ K[P 
;M5FGvZ  o  lJQFIJ:T]GF THŸ7 X{1Fl6S 8[SŸGM,lHGF HF6SFZG[ lJQFIJ:T] ;DHFJX[P 
;M5FGv# o  X{1Fl6S 8[SŸGM,lHGF HF6SFZ lJQFIJ:T]G[ S[D ZH} SZJ]\ T[ GÞL SZL VF DFlCTL 
5|MU|FDZG[ VF5X[P 
;M5FGv$ o  VF5[, DFlCTLGF VFWFZ[ Sd%I}8Z V[.0[0 ,lG"\U DF8[GM V[S 5|FZ\lES 5|MU|FD T{IFZ 
YX[P 
;M5FGv5 o  T{IFZ YI[, 5|MU|FDG[ 5]Go D],JL H~ZL O[ZOFZM SZL V\lTD :J~5[ ;DFJJFDF\ 
VFJX[P 
Sd%I}8Z }}} V[.0[0[ [[ [[ [  ,lG"""" \\ \\UGL VFS'lTGL DNNYL ZH}VFT' }' }' }  
 
lJQFIJ:T]   lJQFIJ:T]GF THŸ7  X{1Fl6S 8[SŸGM,lHGF HF6SFZ 
 
 
                                    5|MU|FDZ       5|MU|FD         D}<IF\SG 
 
VFS'lTv ZP$'''   s Sd%I}8Z V[.0[0 ,lG"\U 5|MU|FDGL ZRGFGL 5|lÊIFGM RF8" f 
ZP!P!#   Sd%I}8Z VFWFlZT VwIIGGF }}} OFINF VG[ [[[ DIF"NFVM"""  Sd%I}8Z 1F[+[ ;TT lJSF; 5FDT]\ 
1F[+ K[P VFJL lJSF;GL CZ6OF/DF\ lX1F6 1F[+ T[DF\YL AFSFT ZCL XS[ GCL\P  
lX1F6DF\ Sd%I}8Z lJX[G]\ B}A lJXF/ ;FlCtI S[ 5|MU|FDM 9[Z 9[Z p5,aW K[P V[DF\I 
BF; SZLG[ VFG\NFlIS lX1F6 AG[ T[JF SFI"ÊDMGL TFTL H~lZIFT K[P H[YL lX1F6DF\ 
YFSvS\8F/M N}Z YFI VG[ lJnFYL"VM 5Z DFGl;S EFZ6 G JW[ T[ DF8[ VCL\ ,lG"\U 
5|MU|FDG]\ 30TZ SZJFDF\ VFJ[, K[P TM T[GF OFINFVMvDIF"NFVM VF 5|DF6[ K[P 




Sd%I}8Z VFWFlZT VwIIG SFI"ÊDGF OFINFVM H[D S[4} " [ [} " [ [} " [ [  
v  CAL lJnFYL" S[gãL VwIIGvVwIF5G 5âlT K[P 
v  CAL YL lJnFYL"VMGF jIlSTUT TOFJTM ;\TMQFL XSFI K[P 
v  lJnFYL"VMGL VFEF;L JF:TlJSTF sVirtual Realityf ZH} SZL XSFI K[P 
v  lJnFYL"VMGL ;D1F ¹xIvzFjI VG]EJM 5}ZF 5F0L XSFI K[P 
v  lJnFYL" Sd%I}8Z £FZF 5MTFGF VG]S}/ :Y/[ VG[ ;DI[ VeIF; SZL XS[ K[P 
v  S|DXo GFGF GFGF ;M5FGMDF\ VFU/ JWJFG]\ CMJFYL IMuI VeIF; Y. XS[ K[P 
v  5]GZFJT"G4 ¹l-SZ6 VG[ DCFJZF DF8[ VMKF ;DIDF\ JW] SFI" Y. XS[ K[P 
v  lJQFIJ:T]GL ZH}VFTDF\ VFSQF"S lR+M4 VFS'lTVM4 ;\ULT4 R,lR+M VG[ V[lGD[XGGM 
p5IMU SZL XSFI K[P 
v  lJnFYL"VM SM.56 ;DI[ V[8,[ S[ GJZFXGF ;DIDF\ 56 lX1F6SFI" SZL XS[ K[P 
v  B}A lJXF/ DFlCTL lJnFYL"VM ;D1F ZH} SZL XSFI K[P 
v  CFI5Z l,\S £FZF SM. 56 5FlZEFlQFS XaNM lJX[ H~Z H6FI tIFZ[ lJnFYL" DFlCTL 
D[/JL XS[ K[P 
v  G[8JS"GL DNNYL V[S SZTF JWFZ[ lJnFYL"VMG[ lX1F6 VF5L XSFI K[P 
v  ,F\AF ;DI ;]WL VwIF5G ;FDU|L ;FRJL XSFI K[ TYF T[DF\ O[ZOFZ 56 SZL XSFI K[P 
v lX1FS £FZF VwIIG ;FDU|L T{IFZ SZJFDF\ VFJ[ TM T[DGL jIFJ;FlIS ;ýTFDF\ JWFZM 
SZL XSFI K[P 
Sd%I}8Z VFWFlZT VwIIGGL DIF"NF} "} "} "  
v  CAL B}A H BRF"/ 5|lÊIF K[P 
v  CAL SFI"ÊDG]\ 30TZ T{IFZ SZJFG]\ SFD NZ[S lX1FS SZL XS[ GCL\P 
v  lX1F6GF DGMJ{7FlGS l;âF\TM VG[ Sd%I}8Z ;MO8J[Z A\G[G]\ 7FG WZFJTF lGQ6FTMGL 
p65 H6FI K[P T[YL ;\5}6" U]6J¿FJF/L VwIIG ;FDU|L T{IFZ SZJFG]\ SFD B}A 
DC[GT DF\UL ,[ K[P 
v  VwIIG ;FDU|L T{IFZ SZJFDF\ 36M ;DI DF\UL ,[ K[P 
v  lX1FSM 5F;[ Sd%I}8ZGF ;\RF,GG]\ 7FG CMT]\ GYL T[YL lX1FSM CAL GM p5IMU SZJFG]\ 
8F/[ K[P 
v  lJnFYL" VG[ lX1FS JrR[ ;LWL VF\TZlÊIF YTL GYLP 




v  Sd%I}8ZDF\ NFB, SZJFDF\ VFJ[,L VwIIG ;FDU|L l;JFIGL DFlCTL lJnFYL" D[/JL 
XSTM GYLP 
v  lJnFYL"VMGL NZ[S ;D:IFGM tJlZT lGSF, VFJTM GYLP 
v  XF/FvSM,[HMDF\  CAL DF8[ H~ZL EF{lTS ;]lJWFGM VEFJ HMJF D/[ K[P 
v  lJnFYL"VMGF NZ[S SF{X<IMGM lJSF; VF 5âlTYL SZL XSFTM GYLP 
v  lJnFYL"VMGL 5|UlT RSF;JF DF8[ NZ[S 5|SFZGF 5|ÆMGM p5IMU Y. XSTM GYLP 
v  lJnFYL"VM DF+ lR+Mv;\ULTvR,lR+MvlJlJW Z\UM TYF V1FZMGL GJL GJL :8F.,M 
HMJFDF\ H Z; ,[ K[P lX1F6SFI"GM C[T] V[S AFH] ZCL HFI K[P 
v  lJnFYL"VMGM ;JFÅUL lJSF; SZJFDF\ VF VlEUD DIF"lNT lJ:TFZ WZFJ[ K[P 
ZP!P!$  5Z\\\\5ZFUT lX1F6 5âlT 
5|:T]T ;\XMWGDF\ A[ H]NL H]NL lX1F6 5âlT £FZF Sd%I}8Z lX1F6 lJQFIGF VwIF5G DF8[ 
s!f 5Z\5ZFUT lX1F6 5âlT H[ JQFM"YL RF,L VFJTL 5âlT K[P ßIFZ[ sZf Sd%I}8Z V[.0[0  
,lG"\U VwIIG S[ H[DF\ Sd%I}8ZGM p5IMU YFI K[P 
• 5Z\\\\5ZFUT lX1F6 5âlTGF ,1F6M 
5|:T]T VeIF;DF\ lGI\l+T H}YG[ 5Z\5ZFUT lX1F6 5âlTYL lX1F6 VF5JFDF\ VFjI]\P 
VF lX1F6GL 5âlT JQFM"YL RF,L VFJTL H}GL 5]ZF6L 5|YF K[P VF lX1F6 5âlT lX1FSS[gãL VG[ 
lJQFIS[gãL K[P VF 5âlTDF\ lX1FS E6FJ[ K[4 VG[ lJnFYL"VM lX1FS X]\ AM,[ K[ T[G]\ wIFG ZFB[ K[P 
lX1FS H[ XLBJF0[ T[ H lJnFYL"VMV[ XLBJ]\P  XLBJJ]\ V[8,[ lJQFIJ:T] DM-[ SZFJJ]\ V[JM bIF, 
V[GL 5FK/ ZC[,M K[P  
5Z\5ZFUT lX1F6 5âlTDF\ lX1FS[ VF 5|DF6[GL AFATMG[ VFtD;FT SZ[,L CMI K[P 
v E6FJJFGM VlWSFZ S[J/ lX1FS  H K[P lX1FS l;JFI SM. G E6FJL XS[P 
v AM,L AM,LG[ H E6FJFI V[ H lX1F6GL ;FRL 5âlT K[P 
v 5F9I5]:TSDF\ H[ S\. CMI T[ RMÞ; ;DI DIF"NFDF\ lJnFYL"VMG[ XLBJL N[J]\ V[ H 
VFXI ZC[,M CMI K[P 
v E6FJJFG]\ SFD OST XF/FGF JU"B\0DF\ H YFI T[JM bIF, CMI K[P 








• 5Z\\\\5ZFUT lX1F6 5âlTGF ,FEM 
v ,F\AM VeIF;ÊD VF5[, ;DIDIF"NFDF\ 5}6" SZL XSFIP 
v ;FZ]\ 5Z\5ZFUT VG[ lJQFIG]\ ê0] 7FG lJnFYL"VMGF VeIF;DF\ 5|[Z6FNFlI AGL 
ZC[JFGL  5}ZL XSITF ZC[,L CMI K[P 
v SYG SF{X<I VG[ 5|tIFIG SF{X<I £FZF lJQFIJ:T] ZMRS AGFJL lJnFYL"VMG[ lJQFI 
5|tI[ VFSQFL" XSFIP 
v lJnFYL"VMG[ zJ6FG]EJ sExperience of Listening  fGL TF,LD VF5L XSFI K[P 
• 5Z\\\\5ZFUT lX1F6 5âlTGL DIF"NF"""  
v GLR,F WMZ6DF\ lX1FSG]\ SYG4 5Z\5ZFUT S[ J6"G HM lJnFYL"GL S1FF 5|DF6[G]\ G CMI 
TM VF 5âlT lGQO/ ;FlAT YFI K[P 
v E6FJJFGL V;ZSFZS ZH}VFT G CMI4 pt;FC G CMI4 S[ lJQFIJ:T]G]\ ê0] 7FG G 
CMI TM lJnFYL"VM lGlQÊI zMTF sPassive Listenersf AGL ZC[JFGL 5}Z[ 5}ZL XSITF 
ZC[,L CMI K[P 
v  VF 5âlTDF\ E6FJ[,]\ ;DHFI GCL\ TM UMBFJFGL 5}Z[5}ZL XSITF ZC[,L CMI K[P 
v VF 5âlTDF\ DFGl;S lJSF;4 TS"XlÉT4 VJ,MSGXlÉT4 lG6"IXlÉTGM VG[ T],GF 
XlÉTGM DC¡V\X[ lJSF; YFI K[P 
• 5Z\\\\5ZFUT lX1F6 5âlTGL ;O/TF DF8[GL XZTM [[[  
v  lX1F6GM VJFH ~DGF SN VG];FZ VG[ lJnFYL"VMGL ;\bIF VG];FZ :5Q8 VG[ DM8M 
CMJM H~ZL K[P lJnFYL"VMG[ JSTjI NZdIFG ;DH G 50[ TM 5|Æ 5}KJFGL K}8 
VF5JFGL H~Z AG[ K[P 
v  ;TT jIFbIFG G VF5TF\ lJnFYL"VMG[ CF:IZ;GM 56 ,FE VF5JM H~ZL AG[ K[P 
v VF 5âlT £FZF ;FD[GL jIlSTGM bIF,4 Z;4 Z]lRG[ wIFGDF\ ZFBL lX1F6 VF5JFG]\ CMI 
K[P T[G[ V;ZSFZS AGFJJF V[8,[ S[ C:TUT SZJL Sl9G K[P 
v SYGv;DH}TL CFJEFJ ;FY[ ;DU| JU"G[ wIFGDF\ ,.G[ SZJ]\P 
v jIJCFZ] pNFCZ6M TYF lJnFYL"VMG[ 5|ÆMvp¿ZMGL DNNYL ;lÊI AGFJJFP 
v lGlüT ;DIDIF"NFG[ wIFGDF\ ,.G[ lX1F6SFI" SZFJJ]\ GlCTZ DFGl;S YFSvS\8F/M 
lJnFYL"VM VG]EJ[ K[P 




ZPZ  ;\\\\A\\\\lWT ;FlCtIGL ;DL1FFG]]]] \\ \\ DCÀJ 
VUFp YI[,F ;\XMWGGL ê0F65}J"SGL ;DL1FF SZJFYL ;\XMWSG[ 5MTFGL ;D:IFG[ 
VG]~5 ;\5}6" DFlCTL D/L ZC[ K[P S. 5âlT V5GFJJL m SIF p5SZ6M p5IMUDF\ ,[JF m S. 
ZLT[ VY"38G SZJ]\ m JU[Z[P 
;\XMWS[ VF D]HAGF VUtIGF SFZ6M;Z ;\A\lWT ;FlCtIGM VeIF; SZJFGL H~lZIFT 
éEL YFI K[P 
v  ;\XMWS lJQFIYL 5lZlRT YFI K[P 
v  5MTFGL ;D:IFGF jIF5lJ`JYL 5lZlRT YFI K[P 
v ;\XMWGGF lJlJW 5[8F1F[+M V\U[GL ;]h D/[ K[P 
v 5}J[" YI[,F ;\XMWGDF\ SIF\ BFDL CTL m SIF\ VlTXIMlÉT Y. K[ m T[ HF6L XS[ K[ VG[ 
T[GF DF8[ HFU|T ZC[ K[P  
v  VUFpGF ;\XMWSMV[ p5IMUDF\ ,LW[,F p5SZ6MYL DFlCTUFZ YFI K[P 
v  5}J[" YI[,F ;\XMWGGF VeIF;YL ;\XMWG 5âlTYL DFlCTUFZ YFI K[P 
v  ;\XMWG 5âlT TYF 5|FIMlUS l0hF.G HF6L XSFI K[P 
v  ;\XMWGGL 5|DF6E}TTF TYF lJ`J;GLITFDF\ JWFZM SZL XSFI K[P 
v  DFlCTL UM9JJF TYF U6TZL V\U[GL HF6SFZL 5|F%T YFIP 
v 5MTFGF ;\XMWGDF\ S[JF p5SZ6M ZRJF 50X[ S[ p5IMU SZJM 50X[ T[GL HF6SFZL 
D/[P 
v  5MTFGF 1F[+DF\ ZC[,L lJ;\JFlNTF S[ V;FTtI56]\ TFZJL XSFI K[P 
ZP#  5}J[" YI[,F ;} [" [} [" [} [ " [ \\ \\XMWGMGM ;FZF\\\\X  
5|:T]T VeIF;DF\ Sd%I}8Z ;CFlIT VwIIGGL VG[ jIFbIFG 5âlTGL V;ZSFZSTFGL 
T],GF SZJF V\U[GM C[T] CTMP VF DF8[ ;\XMWS[ 5MTFGL ;D:IF ;FY[ ;\A\lWT 5LV[RP0LP S1FFV[ 
T[DH V[DPV[0ŸP S1FFV[ YI[,F ;\XMWGM4 ;\NE" 5]:TSM4 ;\XMWG 5+M4 ;FDlISM JU[Z[GM VeIF; 









;FZ6L v ZP! 
5}J[" YI[,F ;} [" [} [" [} [ " [ \\ \\XMWGMGM ;FZF\\\\X 
ZP#P!   5LV[RP0LP S1FFV[[ [[ [[ [ q 5|MH[S8 SFI" V| [ "| [ "| [ " \\ \\TU"T """  YI[,F ;[[[ \\ \\XMWGMGL ;DL1FF 
ÊD ;\\\\XMWS I]lGP JQF"] "] "] " C[T]VM[ ][ ][ ]  z[6L[[[  lJQFI GD}GF }}}
5;\\\\NULGL 
5|I]lST| ]| ]| ]  
V\\\\SXF:+LI 
5|I]l| ]| ]| ] ST 
5|FIMlUS |||
IMHGF 






















WMZ6v( Ul6T ;C[T]S 
GD]GF 
5;\NUL 








• CAI SFI"ÊD £FZF 
lJnFYL"VMGL UFl6lTS 
S;M8L l;lâGF :TZDF\ 
O[ZOFZ YFI K[P 
• CAI SFI"ÊD Ul6TDF\ 
VMKL l;lâ WZFJTF\ 
lJnFYL"VMG[ JW] 
p5IMUL YFI K[P 
• SESGL lJnFYL"VMGL 
UFl6lTS l;lâ 5Z S\. 
H V;Z YTL GYLP 
• X{1Fl6S ZLT[ 5KFT 
lJnFYL"VMG[ 
UFl6lTS l;lâ 5Z 
CAI SFI"ÊDGL JW] 
V;Z YFI K[P 
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5|FIMlUS |||
IMHGF 
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• p¿Z S;M8LGL 
;ZF;ZL 5}J" S;M8L 
SZTF\ JW] K[ H[ NXF"J[ 
K[ S[ Sd%I}8Z A[.h0 
,lG"\U VG[ Sd%I}8Z 
A[.h0 D<8LlDl0IF 
5[S[H WMZ6v(G]\ 
Ul6T XLBJJF DF8[ 
B}A V;ZSFZS 
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5;\\\\NULGL 
5|I]lST| ]| ]| ]  
V\\\\SXF:+LI 
5|I]lST| ]| ]| ]  
5|FIMlUS |||
IMHGF 
p5SZ6 VeIF;GF TFZ6M 
# VFZP0LP ;L\U 
VC]JFl,IF VG[   

































• 5|F%T l;lâ 5Z 
HFlTITFGL 
V;Z HMJF 
D/TL G CTLP 
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• A]lâ S1FF4 
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5;\\\\NULGL 
5|I]lST| ]| ]| ]  
V\\\\SXF:+LI 
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5|FIMlUS |||
IMHGF 
p5SZ6 VeIF;GF TFZ6M 
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5|FIMlUS |||
IMHGF 
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pRL HMJF D/LP 
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5;\\\\NULGL 
5|I]lST| ]| ]| ]  
V\\\\SXF:+LI 
5|I]lST| ]| ]| ]  
5|FIMlUS |||
IMHGF 




































• Sd%I}8Z VFWFlZT 






















 ZP$  5}J[" YI[,F ;} [" [} [" [} [ " [ \\ \\XMWGMGL ;DL1FF 
Sd%I}8Z ;CFlIT VwIIG SFI"ÊDGL V;ZSFZSTF RSF;JF DF8[ ;\XMWS[ VF 5|DF6[ 
VeIF; SIM" CTMP 
• VeIF;GF ;\XMWGM S], ) CTF\ VG[ T[DF\ ( 5LV[RP0LP S1FFGF  VG[ ! 5|MH[S8 JS" 
ZL5M8"GM ;DFJ[X YTM CTMP 
• lJQFI 5|DF6[ HM.V[ TM Ul6T4 lJ7FG4 Z;FI6XF:+4 V\U|[Ò4 GFDFGF D}/TtJM VG[ 
JFl6ßI lJQFIM 5Z ;\XMWGM T{IFZ YI[,F CTFP 
• 5]ZMUFDL VeIF;MDF\ VJIlJS IMHGF4 +6 H}Y IFNlrKS 5F+M4 DF+ p¿Z S;M8L 
IMHGF4 A[ H}Y 5}J"S;M8Lv p¿Z S;M8L4 A[ H}Y DF+ p¿Z S;M8L IMHGF H[JL 5|FIMlUS 
IMHGFVMGM pIMU YIM CTMP 
• 5}J"GF VeIF;MDF\ 8LvS;M8L4 ;ClJRZ6 5'YÞZ64 SF.JU" S;M8L H[JL VF\S0FXF:+LI 
5|I]lÉTVMGM p5IMU SZJFDF\ VFJ[,M CTMP  
5}J[" YI[,F ;\XMWGMGF ;FDFgI TFZ6M VF 5|DF6[GF CTF\P 
!P  CAL VMKL l;lâ WZFJTF lJnFYL"VMG[ JWFZ[ p5IMUL K[P 
ZP  CAL Ul6T H[JF U6TZLGF lJQFIMDF\ p5IMlUTF JWFZ[ WZFJ[ K[P 
#P  HFlTITFGL V;Z  SFI"ÊD 5Z HMJF D/[ K[P 
$P  Z;FI6XF:+DF\ 56 CAL SFI"ÊD V;ZSFZS lGJ0IM CTMP 
ZP5 VlWlJ`,[QF6MGL[[[  ;DL1FF 
VlWlJ`,[QF6M 5|SFZGF CFY WZFI[,F ;\XMWGMGL ;DL1FFDF\ VlWlJ`,[QF6v! VG[ 
VlWlJ`,[QF6vZ V\TU"T ;DL1FF SZJFDF\ VFJ[, K[P 
VlWlJ`,[QF6 o ![[[  
 S[y,LG SM8G s!))!fV[ SZ[, VlWlJ`,[QF6 ——XF/F ;]WFZ6F z[6L o Sd%I}8Z VFWFlZT 
VwIIG˜˜ CT]\P 
VF  VlWlJ`,[QF6GM D]bI C[T] JFZ\JFZ ;\XMWFI[, Sd%I}8ZGF X{1Fl6S p5IMUMGM 5|SFZ 
v Sd%I}8Z VFWFlZT lX1F6 sCAIf CTMP VF p5ZF\T Sd%I}8ZGF X{1Fl6S p5IMUM H[  CAI ;FY[ 
;\S/FI[, K[ T[GF TFZ6M 56 ZH} SIF" K[P 
 




Sd%I}8Z VFWFlZT VwIIG s}}} CAIfGF ;\\\\XMWGMGF VFWFZM 
VF ;\l1F%T VC[JF,DF\ 5) ;\XMWG VC[JF,MGF 5'YÞZ6GF TFZ6M ZH} SIF" K[P VF NZ[S 
;\XMWG VC[JF, Sd%I}8Z VFWFlZT VwIIG VG[ lJnFYL"VMGF 5lZ6FDMG[ ;\A\lWT K[P Z( 
;\XMWG VeIF;M K[4 ZZ ;DL1FFVM K[4 VG[ ) ;\XMWG VeIF;MGF VlWlJ`,[QF6M K[P !Z 
VC[JF,M 5|FYlDS S1FFGF lJnFYL"VMGF K[4 !) DFwIlDS lJnFYL"VMG[ ,UTF K[4 * 5|FYlDS VG[ 
DFwIlDS lJnFYL"VMG[ VFJZ[ K[4 5 5|FYlDSvDFwIlDS 5KLGF lJ:TFZGM ;DFJ[X SZ[ K[4 VG[ 
!& VC[JF,MDF\ p\DZ VYJF lJQFIGF :TZGM lGN["X GYLP 
DM8FEFUGF VeIF;DF\ VD[lZSFGF lJnFYL"VMGM ;DFJ[X YFI K[4 5Z\T] .hZF.,L VG[ 
S[G[l0IG 5F+M 56 ZH} SIF" K[P VF VC[JF,DF\ VgI lJlXQ8 5|SFZGL ;DlQ8VMGM 56 ;DFJ[X 
YIM K[ H[D S[ VFlY"S 5KFT lJnFYL"VM s$f4 lJlXQ8 lX1F6GF lJnFYL"VM s5f4 p5FI~5        
sremedialf lJnFYL"VM sZf4VG[ :5[GLX AM,TF VG[ I]PV[;PDF\ ZC[TF sHispanicf lJnFYL"VM 
sZf4 AFSLGF  VC[JF,M SF\ TM ;FDFgI lJnFYL"VMGL ;DlQ8GF CTF VYJF H[D6[ 5F+MGF[ pÐ[B 
G SIM" CMI T[JF CTFP 
5) VC[JF,M4 GLR[GF Sd%I}8ZGF X{1Fl6S p5IMUMGF 5|SFZMDF\YL V[S VYJF JWFZ[GL 
;FY[ ;\S/FI[,F K[ o Sd%I}8Z V[.0[0 .g:8=SXGv CAI s#5f4 Sd%I}8Z A[.h0Ÿ V[ßI]S[XGv CBE 
s!5f4 ,[BGSFI" DF8[ J0" 5|M;[;ZGM p5IMU s5f4 Sd%I}8Z DG[HŸ0 .g:8=SXGvCMI s#f4 
5|MU|FlD\U sZf4 l;dI},[Xg; s$fP 
Sd%I}8ZGF p5IMUGL V;Z NXF"JTF DM8L ;\bIFDF\ 5lZ6FDMGM lJ:TFZ T5F:IMP H[DF\ 
;FDFgI X{1Fl6S l;lâGF s#_f4 Ul6TXF:+GF s!#f4 EFQFFXF:+GF s(f4 JF\RGGF s#f4 
lJ7FGGF sZf4 ;D:IF pS, SF{X<IGF sZf4 TYF VFZMuI VG[ ;DFHlJnFGF s!fP VgI 
5lZ6FDMGF lJ:TFZDF\ VeIF; ;DINZ sLearning RatefGF s!_f4 VeIF; WFZ6XlÉT        
sLearning RetentionfGF s)f4 lGI\+6 S[gã s Locus of Control  f VG[  5|[Z6F4 Sd%I}8Z 
;FlCltIS VG[ ;FYv;CSFZ q DNNUFZ sNZ[SGF $fP 
;\\\\XMWGGF TFZ6M 
DF.ÊM Sd%I}8ZGM p5IMU VG[ lJnFYL"VMGL l;lâP } [ "} [ "} [ "  
;FlCtI ;\XMWGDF\ V[S p¿D TFZ6 V[ CT]\ S[ DF+ 5|6F,LUT lX1F6YL D/TL l;lâ 
SZTF\ CAI G[ 5|6F,LUT lX1F6GF 5}ZS TZLS[ JF5ZLG[ D/TL l;lâ Rl-IFTL CTLP VF TFZ6 
;FDFgI ZLT[ V,UvV,U p\DZGF4 SF{X<IGF VG[ V,UvV,U VeIF; 1F[+GF lJnFYL"VM DF8[ 




;tI CT]\P :8[G[8 s!)(5f V[ GM\wI]\ CT]\ S[ ——5|6F,LUT lX1F6GF 5}ZS TZLS[ ;FZL ZRGFJF/F 
TYF TF,LD VG[ DCFJZM s D & P - drill and practice fWZFJTF\ CAI GF p5IMU[ lJnFYL"GL 
JFlQF"S 5ZL1FFGL l;lâDF\ JWFZM SIM" CTMP˜˜ 
s;\XMWG VFWFZ o A[C= VG[ ZLY !)()¸ AMUF8"v0=Fpg; !)(5¸ AMUF8"v0=Fpg; !)(5 GF 
5|FZ\E[¸ A[T[ !)(&¸ Ag;" VG[ AMhD[G !)(!¸ A|MG !))_4 S]%5Z VG[ SM5, !)(5¸ V[J0"h 
!)*5¸ .DFG VG[ u,[G !)(*¸ UMZ !)()¸ U|Ld; !)**4 CFj,L4 O,[RZ VG[ l5V[ 
!)(&¸ VMTM"G4 ,jJL8 VG[ `,MSD !)((¸ S[G !)(*¸ S],LS4 S],LS VG[ AMUF8"v0=Fpg; 
!)(5¸ DF8L"G !)*#¸ D[JMZ[B VG[ ZLX !)(5¸ DSZM; VG[ 8LgSZ !)(*¸ VMlO; VMO 
8[SŸGM,lH V[;[;D[g8 !)((¸ VMS[. !)(5¸ Z[UM:84 CM,[g0 VG[ H[DL;G !)(Z¸ Z[5F5MT" VG[ 
;[J0" !))(_4 ZŸI]5 !)(&¸ ;[D;G !)(&¸ :8LþF[8 !)(5¸ J[ !)($¸ jCF.8 !)(#¸ 
J}0J0"4 S[ZGLGŸ VG[ H:8"G !)(&fP 
S[8,FS ;\XMWSMV[ DF+ Sd%I}8Z VFWFlZT lX1F6 VG[ DF+ 5|6F,LUT lX1F6GL 
;ZBFD6L SZ[, CTLP VCL\4 D/[, 5lZ6FDM V[SALHF ;FY[ V[JL ZLT[ ;\S/FI[, K[ S[ H[G[ ,LW[ 
VF56G[ ;RM8 lGNFG D/T]\ GYLP VD]S ;\XMWG  CAI G[ z[Q9 ATFJ[ K[4 VD]S 5|6F,LUT 
lX1F6G[ z[Q9 ATFJ[ K[4 ßIFZ[ VD]S A\G[ JrR[ SM. TOFJT GYL T[J]\ H6FJ[ K[P 
sS[%5Z VG[ SM5, !)(5¸ V[0J0"Ÿh !)*5¸ Z[5F5MT" VG[ ;[J0" !))(_fP  
VgI ;\XMWSM VG[ ;DL1FSMV[ DF+ Sd%I}8Z VFWFlZT lX1F6 VG[ 5|6F,LUT lX1F6GF 
5}ZS TZLS[ Sd%I}8Z VFWFlZT lX1F6GL DF+ 5|6F,LUT lX1F6 ;FY[ ;ZBFD6L SZL K[P HM S[ 
;\XMWG SFI" CAI GL z[Q9TFGM DHA}T VFWFZ TZLS[ U6FJTF GYLP T[D KTF\ 5]ZFJFVM lGN["X SZ[ 
K[ S[ 5Z\5ZFUT lX1F6 SZTF\ CBE GF p5IMUYL êRL l;lâVM D/L CTLP 
sAMUF8"v0=Fpg; !)(5¸ AMUF8"v0=Fpg; !)(5GF 5|FZ\E[¸ A|FpG !))_¸ C[h,lA|U !)($¸ 
S],LS !)(#4 !)(5¸ S],LS4 AMUF8" VG[ lJl,Id; !)(#¸ S],LS VG[ S],LS !)(*¸ 
ZMa,LI[Z !)((¸ :JMG4 U[Z;M VG[ lD+MGL !)()fP 
VF TFZ6M 0F<8G VG[ C[G[OLGF\ !)((DF\ SZ[, VeIF;MGF VFWFZ[ D[/J[, TFZ6MG[ 
;DY"G VF5TF\ H6FJ[ K[ S[ ——5Z\5ZFUT VG[ Sd%I}8Z VFWFlZT VwIIG A\G[ lX1F6DF\ DCÀJGM 
EFU EHJ[ K[4 A\G[G]\ lDz6 SZTF\ B}A H ;FZ]\ 5lZ6FD D[/JL XSFI K[P˜˜ 




,[BG 5âlT ;FY[ ;\S/FI[, ;\XMWSMGF VG]EJGF VFWFZ[ 5[lg;, VG[ 5[5Z p5IMU 
SZTF\ J0" 5|M;[;Z 5|MU|FD 36]\ ;UJ0 EI]"\ K[ VG[ 36F ;\XMWSMV[ VF 1F[+DF\ lGN["X SIM" K[ S[ J0" 
5|M;[;ZGM p5IMU ;FZF ,BF6 VF5[ K[ H[ RL,F RF,]\ 8F.5ZF.8Z VG[ 5[lg;, £FZF D[/JL 
XSTF GYLP J0" 5|M;[;Z GLR[GL AFATMDF\ V;ZSFZS CT]\P 
• ,F\AF ,BF6M 
• lJlJW XaNMGM J5ZFX 
• lJlJW JFÉI ZRGFVM 
• ;RM8 A\WFZ6 VG[ HM06L 
• GÞZ 5]GZFJT"G 
• ,BF6 5|lÊIF lJX[GL ;FZL HF6SFZL 
• ,BF6 5|lÊIF 5|tI]¿ZGM ;FZM ,UFJ 
• U0A0LIF V1FZYL K}8SFZM 
sA[T[ !)(&¸ ALV[,M VG[ ;F.JLG !))_¸ SM,Lg; VG[ ;MD;" !)($¸ l0SLg;G !)(&¸ 
lSþFDG !))_¸ D[SU|[UZ !)(&¸ VMOL; VMO 8[SŸGM,lH V[;[;D[g8 !)((¸ 5F;"G !)(5¸ 
ZM0=Luh VG[ ZM0=Luh !)(&¸ ;MD;" VG[ SM,Lg; !)($fP 
VeIF; ;DINZ s Learning Ratef 
;\XMWSMV[ V[J]\ XMWL SF-I]\ K[ S[ CAI VeIF; ;DINZDF\ JWFZM SZ[ K[ VG[ V[ H 5|DF6[ 
lJnFYL"VMG[ V[8,F ;FDyI"JFG AGFJ[ K[ S[ T[VM prRS1FF 5|F%T SZL XS[P 5Z\5ZFUT lX1F6 SZTF  
CAI GF p5IMU £FZF lJnFYL"VMGM VeIF; ;DINZ h05L DF,}D 50IM CTMP S[8,FS ;\XMWG 
VeIF;DF\ ;DFG ;FlCtI XLBJFDF\ lJnFYL"VM 5Z\5ZFUT lX1F6 SZTF\ VMKF ;DIDF\ XLbIF 
CTF¸ ALHFDF\ T[VM ;DFG ;DIDF\ JWFZ[ ;FlCtI XLbIF CTF4HM S[ DM8FEFUGF ;\XMWSM  CAIGF 
lJnFYL"VM S[8,L h05YL XLB[ K[ T[ :5Q8 SI]"\ GYL4 56 S[%5Z VG[ SM5, s!)(5fGM VeIF; 
V[JF TFZ6 TZO NMZL HFI K[ S[  CAI GM p5IMU SZTF lJnFYL"VM 5Z\5ZFUT lX1F6 D[/JTF 
lJnFYL"VM SZTF $_ 8SF h05L XLB[ K[P 
sA[T[ !)(&¸ S[%5Z VG[ SM5, !)(5¸ V[0J0"Ÿh !)*5¸ U|Ld; !)**¸ C[h,lA|\U 
!)($¸ S],LS !)(#4 !)(5¸ S],LS4 AMUF8" VG[ lJl,Id; !)(#¸ S],LS VG[ S],LS !)(*¸ 
Z[5F5MT" VG[ ;[J0" !)(_¸ ZŸI}5 !)(&¸ :8LþF[8 !)(5¸ jCF.8 !)(#fP 
 




VwIIG WFZ6XlÉT s Retention of Learning f 
HM 5Z\5ZFUT lX1F6 D[/JTF lJnFYL"VM SZTF Sd%I}8Z ;CFlIT lX1F6 D[/JTF 
lJnFYL"VM JW] ;FZ] VG[ h05YL lX1F6 D[/JL XSTF CMI TM X]\ T[VMGF VwIIGG]\ WFZ6 56 JW] 
;FZ]\ K[ m H[D6[ WFZ6XlÉTGM T],GFtDS VeIF; SIM" K[ T[JF ;\XMWSMGM HJFA CF CTMP VF 
;\XMWGDF\ lJnFYL"VMGF lJ,\lAT S;M8L 5ZGF U]6 NXF"J[ K[ S[ 5Z\5ZFUT lX1F6YL D/TL 
WFZ6XlÉT SZTF Sd%I}8Z VFWFlZT lX1F6YL D/TL WFZ6XlÉT ptS'Q8 CTLP 
sS[%5Z VG[ SM5, !)(5¸ U|Ld; !)**¸ S],LS !)(5¸ S],LS4 AMUF8" VG[ lJl,Id; !)(#¸ 
S],LS4 S],LS VG[ AMUF8"v0=Fpg; !)(5¸ ZŸI}5 !)(&¸ :8LþF[8 !)(5¸ J]0JY"4 SFGL"GŸ VG[ 
H:8"G !)((fP  
J,6M s Attitudes f 
 36F ;\XMWSMV[ lJnFYL"VMGF VeIF; 5lZ6FDM 5Z CAI VG[  DF.ÊMSd%I}8ZGF 
p5IMUGL V;Z T5F;L VG[ lJnFYL"VMGF J,6 5Z 56 V;Z T5F;L VG[ V[JF TFZ6 5Z 
VFjIF S[ 5Z\5ZFUT lX1F6GF p5IMU SZTF  CAIGM p5IMU lJnFYL"VMG[ JWFZ[ CSFZFtDS J,6 
TZO NMZL HFI K[P 
VgI ,FENFIS V;ZM 
VD]S ;\XMWSMV[ VgI R,M 5Z  CAI GM 5|EFJ T5F:IM VG[ GLR[GF TFZ6M D[/JFIFP 
• lGI\\\\+6 S[gã[[[  o S[%5Z VG[ SM5, s!)(5f4 lSþFDG s!))_f4 VG[ ,}. s!)(5fV[ 
XMwI]\ S[ 5Z\5ZFUT lX1F6 D[/J[, lJnFYL"VM SZTF CAI ãFZF lDz6 D[/J[, lJnFYL" 
5F;[ VF\TlZS lGI\+6 S[gã q :JSFI" ;FWSTF s Sense of Self-efficacy f JWFZ[ CTLP 
• CFHZL o  S[%5Z VG[ SM5, s!)(5fGF VeIF;DF\4 ZŸI]5 s!)(&fGL ;DL1FFDF\ VG[ 
!))_ ISTE VeIF;DF\ CAI GF lJnFYL"VMV[ JWFZ[ CFHZL VF5L CTLP 
• 5|[Z6F q SFI" SZJFGM ;DI o |[ "|[ "| [ " A{,M VG[ ;FJLG s!))_f TYF S[%5Z VG[ SM5, 
s!)(5fV[ XMWL SF-I]\ S[ CAI GF lJnFYL"VM 5Z\5ZFUT lX1F6GF lJnFYL"VM SZTF\ SFI" 
SZJFGM ;DI JWFZ[ OF/JTF CTFP 
• ;CSFZ q ;CSFI" o """ l0SG;G s!)(&f¸ lDJFZLB4 :8G" VG[ ,[JL8F s!)(*f¸ VG[ ZŸI]5 
s!)(&fGF VeIF;DF\ CAIGF lJnFYL"VMG]\ JT"G JWFZ[ ;CSFZGL EFJGFJF/]\ VG[ 
;FDFlHS CT]\P 
 




CAI VG[ lEþF 5|SFZGF lJnFYL"GL ;DlQ8VM[ | "[ | "[ | "  
 X]\  CAI GL V;Z VD]S lJnFYL" ;DlQ8VM 5Z VgI SZTF\ JWFZ[ K[ m VF 5|ÆGM HJFA 
D[/JJF 36F ;\XMWSMV[ T],GFtDS 5'YÞZ6 SI]"\ K[P V,UvV,U 1F[+MDF\ lG6"IM NXF"jIF K[P 
GFGL p\\\\DZ lJ~â DM8L p\\\\DZGF lJnFYL"VMP"""  DM8FEFUGF T],GFtDS VeIF;M NXF"J[ K[ S[ 
CAI GFGL p\DZGF lJnFYL"VMG[ DM8L p\DZGF lJnFYL"VM SZTF JW] ,FESFZL K[P HM S[ CAI AWF\ 
H lJnFYL"VMG[ ,FENFIL K[P CAI GL V;ZGL DF+F 5|FYlDSYL DFwIlDS TYF DFwIlDSYL 
prRTZ DFwIlDS VG[ SM,[HGF VeIF;DF\ 38[ K[P 
sAMUF8"v0=Fpg; !)(5¸ AMUF8"v0=Fpg; !)(5GF 5|FZ\E[¸ A[SZ !))_¸ A|F;L !)(*¸ V[CDFG 
VG[ u,[G !)(*¸ C[;,lA|\U !)($¸ S],LS4 S],LS VG[ AMUF8"v0=Fpg; !)(5¸ VMS[. !)(5¸ 
:8LþF[8 !)(5¸ :JMG4 U[ZM VG[ lD+MGL !)()fP 
 lGdG X{1Fl6S l;lâ lJ~â prR X{1Fl6S l;lâ WZFJTF lJnFYL"VM{ { "{ { "{ { " PVF T],GFVM NXF"J[ K[ 
S[ prR X{1Fl6S l;lâ SZTF lGdG X{1Fl6S l;lâ WZFJTF lJnFYL"VM 5Z CAI JW] V;ZSFZS K[P 
OZLYL4 lGdG VG[ prR X{1Fl6S l;lâ WZFJTF\ A\G[ 5|SFZGF lJnFYL"VMV[ CAI £FZF OFINM 
D[/jIM CTMP lGdG X{1Fl6S l;lâ WZFJTF lJnFYL"VMV[ JWFZ[ OFINM D[/jIMP T[G]\ SFZ6 T[DGL H[ 
H~lZIFT K[ T[ DM8F EFUGF CAI 5|MU|FDDF\ CMI K[P H[JL S[ TF,LD VG[ DCFJZM4 V[SF\T4 tJlZT  
VG]SFI" VG[ ;]¹-SP 
sAMUF8"v0=Fpg; !)(5¸ AMUF8"v0=Fpg; !)(5GF 5|FZ\E[¸ V[0J0" !)*5GF 5|FZ\E[¸ lSþFDG 
!))_¸ S],LS4 S],LS VG[ AMUF8"v0=Fpg; !)(5¸ DF8L"G!)*#¸ VMS[. !)(5¸ ZMa,LI[Z 
!)((fP 
 lGdG lJ~â prR 7FGFtDS 5lZ6FDMP prR 7FGFtDS ;FlCtI SZTF\ lGdG 7FGFtDS 
;FlCtI XLBJJFDF\ CAI JW] V;ZSFZS K[P VF ;\XMWG BZL ZLT[ V[ H K[ S[ v CAI GFGL 
p\DZGF VG[ q VYJF GLRL X{1Fl6S l;lâ WZFJTF lJnFYL"VM DF8[ JW] V;ZSFZS K[P 
sV[CDFG VG[ u,[G !)(*¸ C[;,lA|\U !)($¸ :DL0Ÿ8 !)(5v(&f 
 lJS,F\\\\U lJnFYL"VMP"""  DFGl;S Vl:YZ4 AC[ZF4 N]EFI[, ,FU6LJF/F VG[ EFQFFSLI 
lJl1F%T s Language disordered f lJnFYL"VM 5ZGF ;\XMWGM NXF"J[ K[ S[ T[DG]\ l;lâG]\ :TZ 
DF+ 5|6F,LUT lX1F6 SZTF  CAI DF\ êR]\ K[P VFDF\GF S[8,FS ;\XMWGMDF\ CAI D[/J[, lJS,F\U 
lJnFYL"VMV[ 5Z\5ZFUT lX1F6 D[/J[, lJnFYL"VM SZTF 56 JWFZ[ SFI"l;lâ D[/JLP 




sA[CZ VG[ ZL5 !)()¸ A{,M VG[ ;FJLG !))_¸ CM,4D[S,MULG VG[ A{,MHMZ !)()¸ 
VMTM"G4,MJLT VG[ :,MÉI]D !)((¸:DL0Ÿ8 !)(5v(&¸ J}0J0"4 S[ZGF.G VG[ H:8"G !)((fP 
 5]Z]QFM lJ~] ]] ]] ] â :+LVMP VF T],GF DF8[ 5}ZTF ;\XMWSM RMÞ; TFZ6 5Z 5CM\rIF\ GYLP 
ZMa,LI[Z[ !)((DF\ Sd%I}8Z VFWFlZT lX1F6 sCBEfGF (Z VeIF;MG]\ VlWlJ`,[QF6 SZL V[J]\ 
TFZjI]\ S[ TOFJTGL V;Z V<5 DF+FDF\ KMSZFVMGL TZO[6DF\ CTLP 
CAI VG[ lEþF 5|SFZGF VeIF; 1F[+M[ | [[ | [[ | [  
 YM0F\ ;\XMWSMV[ lEþF 5|SFZGF VeIF; 1F[+DF\ CAIGL V;ZSFZSTFGL ;ZBFD6L CFY 
WZL CTL¸ HM S[ T[GF 5lZ6FDM lG6F"IS G CTFP T[DGF 5lZ6FDM NXF"J[ K[ S[ lJ7FG VG[ 5ZN[XL 
EFQFFGF 1F[+DF\  CAI 5|J'l¿VM ;F{YL JWFZ[ V;ZSFZS CTLP CAI 5|J'l¿GL V;ZSFZSTFGM 
pTZTM ÊD Ul6T4 J\FRG4 EFQFFXF:+4 V\U|[Ò sDFT'EFQFF l;JFIGL EFQFF TZLS[f CTMP 
sS[%5Z VG[ SM5, !)(5¸ S],LS4 S],LS VG[ AMUF8"v0=Fpg; !)(5¸ ZMa,LI[Z !)(5GF 5|FZ\E[¸ 
ZM0=L\uh VG[ ZM0=Luh !)(&fP 
lJnFYL"VMG[  " [" [" [ CAI UDJFGF SFZ6M  
 VF VC[JF,GF VFU/GF lJEFUMGF ;\XMWG 5]ZFJFVM NXF"J[ K[ S[ CAI XF/F lX1F6GF 
36F\ 5F;F\VM TZO lJnFYL"VMGF J,6DF\ JWFZM SZ[ K[P S[8,FS ;\XMWSMV[ VF XMWDF\ V[S 5U,]\ 
VFU/ ,.G[ lJnFYL"VMG[ 5}KI]\ S[ —T[DG[  XF DF8[ UD[ K[ m˜ lJnFYL"VMG[ 5Z\5ZFUT lX1F6 
SZTF CAI JW] UD[ K[ T[GF SFZ6MGL lJnFYL"VM £FZF V5FI[,L IFNL GLR[ D]HA K[P H[ —XFGF 
SFZ6[ CAI l;lâDF\ JWFZM SZ[ K[P˜ T[GL VF56L ;DH6 lJS;FJJFDF\ DNN SZ[ K[P 
lJnFYL"VM SC[ K[ S[ T[DG[ Sd%I}8Z ;FY[ SFD SZJ]\ UD[ K[ SFZ6 S[¸ 
• T[ VlT W{I"XL, K[P 
• T[ SIFZ[I YFSL HT]\ GYLP 
• T[ SIFZ[I D}\hJT]\ GYL S[ U]:;[ YT]\ GYLP 
• T[ lJnFYL"VMG[ V\UT ZLT[ SFD SZJFGL ZHF VF5[ K[P 
• T[ SNL ;]WFZJFG]\ S[ XFAFXL VF5JFG]\ E},T]\ GYLP 
• T[ VFG\NL VG[ DGMZ\HS K[P 
• T[ jIlSTUT lX1F6 VF5[ K[P 
• T[ E}, SZGFZ lJnFYL"VMG[ RL0FT]\ GYLP 




• T[ H]NF H]NF lJS<5M ;FY[ 5|IMU XSI AGFJ[ K[P 
• T[ TFtSFl,S VG]SFI" VF5[ K[P 
• T[ lX1FSM SZTF JWFZ[ C[T],1FL K[P 
• T[ J\X S[ HFlTGM E[NEFJ ZFBT]\ GYLP 
• T[ 5|[Z6FNFIS K[P 
• VwIIG p5Z lGI\+6 VF5[ K[P 
• T[ TF,LD VG[ DCFJZF DF8[ z[Q9 K[P 
• T[ ¹xI4 zFjI VG[ :5X"GM p5IMU SZ[ K[P 
• T[ WLD[ WLD[ XLB0FJ[ K[P 
• T[ lJnFYL"VMGL XaN HM06LDF\ lG5]6TF ,FJ[ K[P 
• T[ Sd%I}8Z p5IMUGL SFA[l,IT 5|:YFl5T SZ[ K[ H[ lH\NULDF\ p5IMUL ;FlAT YFI K[P 
• T[ CFY £FZF SZJL 50TL S\8F/FHGS 5|J'l¿VM N}Z SZ[ K[P spNFP lR+M4 VF,[BMf 
• T[ h05L SFI" SZ[ K[P 
sA{,M VG[ ;FJLG !))_¸ A|FpG !))_¸ ,MTMG VG[ HX"GZ !)(Z¸ D[ÊM; VG[ 8LgSZ 
!)(*¸ ZMA8";G !)(*GF 5|FZ\E[¸ ZŸI]5 !)(&¸ :DL0Ÿ8 !)(5v(&¸ J[%GZ !))_fP  
 lJnFYL"VMGL VF D},J6LDF\GF 36F D]¡FVM NXF"J[ K[ S[ lX1FS £FZF SZJFDF\ VFJTL 
5|J'l¿VM s5Z\5ZFUT lX1F6 5âlTfGL ;ZBFD6LV[ Sd%I}8Z £FZF XLBJFGL 5|J'l¿VM h05L4 
C[T],1FL VG[ CSFZFtDS VG]SFI" 5}Z]\ 5F0[ K[P 
;FZF\\\\X 
;\XMWG ;DL1FFGF VFWFZ[ T{IFZ YI[, VF VC[JF, NXF"J[ K[ S[4 
• S[J/ 5Z\5ZFUT lX1F6GF p5IMUGF AN,[ 5}ZS 5âlT TZLS[ CAI GM p5IMU SZJFYL 
prR l;lâ D[/JL XSFI K[P 
• DF+ 5Z\5ZFUT lX1F6 VG[ DF+ CAI GL V;ZSFZSTFGL T],GFG[ ,UT]\ ;\XMWG 
VlG6"IFtDS Zæ]\P 
• S[J/ 5Z\5ZFUT lX1F6 SZTF Sd%I}8Z VFWFlZT lX1F6 sCAI VG[ VgI Sd%I}8Z 
p5IMUMfYL prR l;lâ 5|F%T YFI K[P 




• ,[BG SF{X<I lJS;FJJF lJnFYL"VMGM J0" 5|M;[;ZGM p5IMU VgI ,[BG 5âlTVM 
sSFU/ VG[ 5[lg;,4 5Z\5ZFUT 8F.5ZF.8Zf SZTF prR U]6J¿FG]\ ,[BG SFI" 
D[/JJFDF\ VU|[;Z K[P 
• OST 5Z\5ZFUT lX1F6 SZTF CAI £FZF lJnFYL" VwIIG ;FlCtI h05YL XLB[ K[P 
• DF+ 5Z\5ZFUT lX1F6 SZTF  CAI £FZF lJnFYL" H[ XLbIF K[ T[ JW] IFN ZC[ K[P 
• Sd%I}8Z4 VeIF;ÊD4 lX1F6GL U]6J¿F4 XF/F VG[ :JvVwIIG 5|tI[ lJnFYL"VMDF\ 
CSFZFtDS J,6 JWFZ[ pt5þF SZJFDF\ DF+ 5Z\5ZFUT lX1F6 SZTF CAI GM p5IMU 
VU|[;Z K[P 
• VF\TlZS lGI\+6 S[gã4:S},DF\ CFHZL4 5|[Z6F4 SFI" SZJFGM ;DI4 lJnFYL"vlJnFYL" 
JrR[GM ;FYv;CSFZ4 VgI ,FENFIL 5lZ6FDM DF+ 5Z\5ZFUT lX1F6 SZTF  CAI GF 
p5IMU ;FY[ JWFZ[ ;\S/FI[, K[P 
• DM8L p\DZGF SZTF GFGL p\DZGF lJnFYL"VMG[ CAI JW] ,FESFZL K[P 
• prR X{1Fl6S l;lâ SZTF lGdG X{1Fl6S l;lâ WZFJTF lJnFYL"VMG[ CAI JW] ,FESFZL 
K[P 
• prR 7FGFtDS ;FlCtI SZTF lGdG 7FGFtDS ;FlCtI XLBJJFDF\ CAI JW] V;ZSZ K[P 
• DFGl;S Vl:YZ4AC[ZF4 N]EFI[,F ,FU6LJF/F4 EFQFFSLI lJl1F%T H[JF lJS,F\U 
lJnFYL"VM DF+ 5Z\5ZFUT lX1F6 SZTF CAI £FZF prR :TZGL l;lâ 5|F%T SZ[ K[P 
• CAI GL 5]Z]QF VG[ :+L lJnFYL"VM 5ZGL V;ZSFZSTFDF\ VY";}RS TOFJT GYLP 
• CAI 5|J'l¿VM 5|tI[GL lJnFYL"VMGL 5|LlTG]\ D]bI SFZ6 VF 5|J'l¿VM tJlZT4 C[T],1FL 
VG[ CSFZFtDS VG]SFI" 5}Z]\ 5F0[ K[P 
VlWlJ`,[QF6 o Z[[[  s Meta Analysis-2 f 
 VF VeIF;MDF\ 5Z\5ZFUT 5âlT £FZF lX1F6 T[DH CAI £FZF lX1F6GL l;lâGL T],GF 
SZJFDF\ VFJL K[P VF 5|SFZGF VeIF; 8[SŸlGS, lX1F6 VG[ TF,LD V\U[ 56 YI[,F K[P VF 
VeIF;MGF 5lZ6FDM ;\lNuW ZæF\4 KTF\ 36F\ VlWlJ`,[QF6M V;ZSFZSTFGF D]¡[ lG6F"IS 
lGJ[NG ;]WL 5CM\R[,F K[P VF  VlWlJ`,[QF6MGF 5lZ6FDM CAI GL TZO[6 SZ[ K[P  
 




VeIF;GF C[T][ ][ ][ ] 
 VF VeIF;GM V[S C[T] 8[SŸlGS, lX1F6 VG[ TF,LDDF\  VG[ 5Z\5ZFUT lX1F6GL V[S\NZ 
V;ZSFZSTFGL T],GF SZJFGM CTMP ALHM C[T] lJlEþF ;DlQ8DF\  CAI GL V;ZSFZSTFGM 
TOFJT T5F;JFGM CTMP  
;\\\\XMWG 5|ÆM||| P  8[SŸlGS, lX1F6 VG[ TF,LDDF\ prR :TZLI J{RFlZS 5|lÊIFG[ ,UTF 
GLR[GF ;\XMWG 5|ÆM VF VlWlJ`,[QF6G[ DFU"NX"G VF5JF lG~5FIF CTFP 
s!f  5Z\5ZFUT lX1F6 SZTF CAI GL l;lâ 5Z V[S\NZ V;ZSFZSTF S[8,L K[ m 
sZf  lJlEþF ;DlQ8DF\ CAI GL V;ZSFZSTFGF TOFJTM SIF K[ m 
s#f X]\ GLR[GF CAI GF 5|SFZMGL V;ZSFZSTF JrR[ TOFJT K[ o sVf CAI  VG[                     
sAf .g8[l,Hg8 CAI m 
s$f X]\ GLR[GL H]NL H]NL ZLT[ JF5ZJFYL T[GL V;ZSFZSTFDF\ TOFJT K[ o               
sVf 5Z\5ZFUT lX1F6GF AN,[ CAI4sAf 5Z\5ZFUT lX1F6GF 5}ZS TZLS[ CAI m 
s5f X]\ GLR[GL H]NL H]NL ZLT[ AGFJ[, H}YM 5Z CAI GL V;ZSFZSTF JrR[ TOFJT K[ o 
sVf  IF¹lrKS H}Y4 sAf ;DU| H}Y4VG[ sSf IF¹lrKS S[ ;DU| G CMI T[J]\ H}Y m 
s&f X]\ GLR[GF X{1Fl6S :TZMDF\ CAI GL V;ZSFZSTFDF\ TOFJT K[ o sVf DFwIlDS q 
prRTZ DFwIlDS4 sAf lJ`JlJnF,I VG[ sSf 5]bT ;{lGS XF/F m 
5âlT VG[ 5|lÊIFVM[ |[ |[ |  
VF VeIF;DF\ VlWlJ`,[QF6GL 5âlT J5ZFI CTLP T[ jIlSTUT VeIF;MGF V[Sl+T 
SZ[,F 5lZ6FDMGF ;D}CG]\ VF\S0FSLI 5'YÞZ6 K[P sS}5Z VG[ C[Ò;4 !))$fP D[gI]V, VG[ 
Sd%I}8Z £FZF 5'YÞZ6 SZJF VeIF;M XMWL SF-IF4 VM/bIF VG[ V[Sl+T SIF"P VF 
VlWlJ`,[QF6DF\ VeIF;M 5;\N SZJF DF8[ S[8,FS DF5N\0M GLR[ D]HA lGWF"lZT SZFIFP 
s!f  VeIF;M 8[SŸlGS, lX1F6 VG[ TF,LD 1F[+GF CMJF HM.V[ S[ H[ ;{lGSM XF/FDF\ 
;\XMWFI[,F CMJF HM.V[P 
sZf    VeIF;M lJ`JlJnF,IMGF 5]:TSF,IMDF\YL 5|F%I CMJF HM.V[P 




s#f   VeIF;MDF\ Sd%I}8Z VFWFlZT VwIIG sCAI f V5FI]\ CMI T[JF H}YGL ;ZBFD6L 
DF+ 5Z\5ZFUT lX1F6 VF5[, CMI T[JF H}Y ;FY[ VG[ A\G[ 5âlTYL XLBJF0I]\ 
CMI T[JF H}Y ;FY[ SZ[,L CMJL HM.V[P 
 !)&*YL !))* JrR[ ;\XMWFI[,F *_ VeIF;M 5'YÞZ6 DF8[ V[S9F\ SIF"P ;F{ 5|YD 
!)(*YL !))*GL JrR[ 5|SFlXT S[ ;\XMWFI[,F VeIF;M T5F:IFP H[DF\ sVf VUFpGF 
VlWlJ`,[QF6MDF\ p5IMU G YIM CMI T[JF 5|FYlDS VeIF;M4 sAf GJL Sd%I}8Z 8[SŸGM,lHGM 
p5IMU SIM" C[FI T[JF 5|FYlDS VeIF;M VG[ sSf VlWlJ`,[QF6 X~ SZJF 5IF"%T ;\bIFDF\ 
VeIF;MGM ;DFJ[X YIMP tIFZ 5KL DFlCTLG]\ lJ`,[QF6 SZTF\ Z! VeIF;M p5IMUL ,FuIFP VF 
VeIF;M 5|FIMlUS ;\XMWG DF8[ T5F:IFP AWF\ VeIF;M tIFZ 5KLGF 5'YÞZ6 DF8[ 5;\NUL 
5FdIF CTFP 
VeIF;GF V;ZF\\\\SM  
 ;DU| VeIF;DF\ ;ZBFD6LGF 5FIFGF l;âF\T TZLS[ 5|DFl6T DwIS TOFJT                
sStandardized mean differencef V;ZF\S TZLS[ 5;\N YIMP V;ZF\SMGL U6TZL GLR[ 
5|DF6[ SZL sVf DF+ p¿Z S;M8LGM V;ZF\S4 sAf 5}J" S;M8L V;ZF\S VG[ p¿Z S;M8L 
V;ZF\SGM TOFJT4 sSf tvS;M8L4  VG[ s0f ANCOVA 8[A<; £FZF   F- S;M8LP 
TFZ6M 
 Z! VeIF;MGM V\lTD ;D}C Z( V;ZF\SMDF\ 5lZ6dIMP VF VeIF;MGF 5|IMU5F+MGM 
;ZJF/M  Z)&)  YIMP  VF AWF\  VeIF;M prR:TZLI VwIIG 5Z S[lgãT YI[,F VG[ ;FDFgI  
GFUlZS lJ:TFZDF\ S[ ,xSZL lJ:TFZDF\ ;\XMW[,F CTFP 
V[S[[[ \\ \\NZ V;ZSFZSTF 
 8[SŸlGS, lX1F6 VG[ TF,LDDF\ Sd%I}8Z VFWFlZT VwIIGM V[S\NZ V;ZF\S _P#5 YIMP 
lX1F6GL V;ZSFZSTFGF XaNMDF\4 D[/J[, lJnFYL"VM 5Z\5ZFUT lX1F6 D[/J[, lJnFYL"VMYL 
_P#5 5|DF6 lJR,GYL VFU/ K[P VF lS\DTG]\ VY"38G VF 5|DF6[ YFI v HM A\G[ H}YM DF8[ 
;DFGSFI"G]\ D}<IF\SG SZLV[4 TM 5Z\5ZFUT 5âlTYL XLB[,F c;FWFZ6c lJnFYL"VM S[ H[ 5_ @ G]\ 









CAI GF 5|SFZ VG[ V;ZSFZSTF| [| [| [  
 .g8[l,H[g8  CAI =sM = _P&54 SD = _P5$f VG[  sM = _PZ54 SD = _P#)f JrR[ 
VY";}RS TOFJT CTM4 t sZ5f= ZP!4  P< P_5 .g8[l,H[g8 CAI VY";}RS ZLT[ CAI SZTF 
JWFZ[ V;ZSFZS CT]\P 
CAI JF5ZJFGL ZLT VG[ V;ZSFZSTF[[[  
 CAI 5Z\5ZFUT lX1F6GF AN,[ sM = _P#Z4 SD = _P$$ fVG[ CAI 5Z\5ZFUT 
lX1F6GF 5}ZS TZLS[s M = _P$)4 SD = _P5Z f JF5ZJFYL A\G[GL V;ZSFZSTF JrR[ VY";}RS 
TOFJT G CTM4  t sZ5f= _P()4  P< _P!P 
H}Y ZRGFGF 5|SFZM VG[ V;ZSFZTF} | [} | [} | [  
 5|IMU5F+GF H}Y +6 5|SFZ[ JUL"S'T SZFIF o sVf IF¹lrKS H}Y4 sAf ;DU|H}Y4 VG[ 
sSf VFU/GL A\G[ ZLTYL H]N]\ H}YP IFNlrKS H}Y s M = _PZ#4 SD = _P#!f4 ;DU| H}Y s M 
= _P$_4 SD = _P5!f4 VG[ VgI H}Y s M = _P#$4 SD = _P#(f JrR[ VY";}RS TOFJT G 
CTMP  FsZ4 !(f t sZ5f= _P#*4 P> _P!P 
X{1Fl6S :TZ VG{{{ [ CAIGL V;ZSFZSTF 
+6 X{1Fl6S :TZ wIFGDF\ ,LWF o sVf DFwIlDS q prRTZ DFwIlDS s M = _P!!4 SD = 
_PZ5f4 sAf lJ`JlJnF,I s M = _P$54 SD = _P55 f VG[ sSf 5]bT ;{lGS TF,LD s M = 
_P$$4 SD = _P$! fP VF +6 X{1Fl6S :TZM JrR[  CAIGL V;ZSFZSTF DF8[ VY";}RS TOFJT 
G CTMP FsZ4 Z#f= _P((4  P> _P!P 
,xSZL q GFUlZS lJ:TFZ VG[  CAIGL V;ZSFZSTF  
,xSZL VG[ GFUlZS lJ:TFZGF VeIF;MG]\ 5'YÞZ6 tv S;M8L £FZF SI]"\P ,xSZL s M = 
_P$$4 SD = _P$!f VG[ GFUlZS s M = _P#*4 SD = _P5_ f lJ:TFZMDF\ CAI GL 
V;ZSFZSTF JrR[ VY";}RS TOFJT G CTMP t sZ&f= _P#54  P> P_P!P 





8[SŸlGS, lX1F6 VG[ TF,LDDF\ 5Z\5ZFUT lX1F6 SZTF\ prR:TZLI VwIIGGM ;DFJ[X 
SZT]\ Sd%I}8Z VFWFlZT VwIIG JW] V;ZSFZS CT]\P 
The degree of this effectiveness was represented by an effect size of 0.35 
based on the classification of effect sizes, this magnitude is considered "Small to 
medium." 
V[S\NZ[4 GF lJnFYL"VM 5Z\5ZFUT 5âlTYL XLBTF T[DGF ;CVwIFILVMYL _P#5 
5|DF6 lJR,GYL VFU/ ZC[ K[ H[ NXF"J[ K[ S[ H[ lJnFYL" 5_DM 5|lTXT ÊDF\S 5|F%T SZTM CMI 
T[DF\ ;]WFZM ,FJL &$DM 5|lTXT ÊDF\S D[/J[ K[P VF 5lZ6FD 8[SŸlGS, TF,LDDF\ CAI GL 
V;ZSFZSTF lJX[ YI[,F ALHF 36F VlWlJ`,[QF6M ;FY[ T],GF1FD K[P O,[RZ s!))_f V[ 
,xSZL TF,LDDF\ V[S\NZ V;ZF\S _P#) D[/jIM4 H[ Sd%I}8Z VFWFlZT ;FWFZ6 lJnFYL"GF SFI"DF\ 
5_ DF\ 5|lTXT ÊDF\SYL &5DF\ 5|lTXT ÊDF\S H[8,M ;]WFZM NXF"J[ K[P S],LS s!)(&f V[ !)&$ 
VG[ !)*) JrR[ ;\XMWFI[, 8[SŸlGS, TF,LDGF !( VeIF;MDF\ YM0F\ 5|DF6GM V[S\NZ V;ZF\S 
_P$Z D[/jIM4 H[ ;FWFZ6 lJnFYL" £FZF 5_ DF\YL && DF\ 5|lTXT ÊDF\SGM JWFZM ;}RJ[ K[P 
8[SŸlGS, lX1F6 VG[ TF,LDDF\ prR :TZLI VwIIG DF8[ .g8[l,Hg8 CAI (ICAI) V[ CAI 
SZTF\ VY";}RS ZLT[ V;ZSFZS K[P VF VeIF;[ V,U V,U 5FIFGF CAI GF 5|SFZM XMWL SF-
IFP SMC[G VG[ 0SGL s!))Zf4 S],LG s!)(&f4 VG[ S],LG VG[ S],LG s!))!fV[ CAI G[ +6 
5|SFZMDF\ JUL"S'T SIF" o sVf Sd%I}8Z VFWFlZT VwIIG sComputer Aided Instruction-CAIf4 
sAf Sd%I}8Z ;D'â VwIIG sComputer Enriched Instruction-CEIf4 VG[  sSf Sd%I}8Z 
lGI\l+T VwIIG s Computer Managed Instruction-CMIfP T[VMV[ NXF"jI]\ S[ CAI V[8,[ 
TF,LD VG[ DCFJZM XLBJF0T]\ sTutorialf¸ CEI V[8,[ Simulation and Calculative tools;  
VG[ V[8,[ CMI lJnFYL"GL IFNL ZFB[4 lJnFYL"G[ DFU"NX"G VF5[4 VG[ lJnFYL"GM lJSF; GM[\W[ 
T[JM 5|MU|FDP HM S[ VFDF\GF SM. H ;\XMWGSFZ[  CAI, CEI  VG[ CMI JrR[ VY";}RS XMwIM 
GYLP 
5Z\5ZFUT lX1F6GF AN,[ JF5Z[,  CAI SZTF\ 5Z\5ZFUT lX1F6GF 5}ZS TZLS[ JF5Z[,   
CAI GL l;lâGM DwIS êRM CMJF KTF\ VY";}RS GYLP 5}ZS lX1F6 TZLS[ CAI VF5JFG]\ 5|DF6 
VFD AGJFG]\ SFZ6 CM. XS[P CAI GM 5}ZS TZLS[ p5IMU SZ[, S[8,FS VeIF;MV[ Sd%I}8Z 
lX1F6 DF+ 5F\R S,FS 5}Z]\ 5F0I]\ CT]\P SNFR4 VY";}RS TOFJT D[/JTF 5C[,F ,3]TD 5|DF6DF\ 
5}ZS TZLS[  VF5J]\ H~ZL CT]\P JWFZFDF\4 ßIFZ[ 5}ZS TZLS[ CAI 5}Z]\ 5F0JFDF\ VFJT]\ tIFZ[ T[ 
;DI NZdIFG lGI\l+T H}YGF lJnFYL" HFT[ 5F9GL ;DL1FF SZTF CM. XS[ VG[ T[YL T[VM 
5|FIMlUS H}Y H[8,L l;lâ D[/JTF ;1FD AGTF CMIP 




5|FIMlUS VG[ lGI\l+T H}Y DF8[ 5|IMU5F+G[ 5;\N SZJFGL H]NL H]NL ZLTM JrR[  CAIGL 
V;ZSFZSTFDF\ VY";}RS TOFJT G CTMP VY";}RS G CMI T[JM TOFJT O,[RZvlO,G VG[ U|[JM8 
s!))5fV[ D[/jIMP H[D6[ 5|IMU5F+MG[ VF 5|DF6[ JUL"S'T SIF" CTF o IFNlrKS4 ;C[T]S sNon-
random), repeated measurement, VG[ JUL"S'T sNot categorizedfP VF 5lZ6FD ;FY[ 
;]D[/TF S],LG s!)(&f4 TYF S],LG VG[ S],LS s!))!fV[ T[DGF VlWlJ`,[QF6DF\ D[/JLP T[YL  
CAIGL V;ZSFZSTF VeIF;DF\ 5|IMU5F+GL 5;\NUL SZJFDF\ IF¹lrKSYL VgI 5âlT 56 
JF5ZL XSFIP 
+6 X{1F6S :TZ GÞL SIF" o sVf DFwIlDS q prRTZ DFwIlDS4 sAf lJ`JlJnF,I VG[ 
sSf 5]bT ;{lGS TF,LDP VF +6 X{1Fl6S :TZM JrR[ CAIGL VZSFZSTF DF8[ VY";}RS TOFJT G 
CTMP VF 5lZ6FD O,[RZvlO,G VG[ U|[JM8 s!))5fGF 5lZ6FD ;FY[ ;FdITF WZFJ[ K[4 H[D6[ 
5]bT TF,LD4 lJ`JlJnF,I VG[ DFwIlDS :TZ[ CAIGL V;ZSFZSTFGL ;ZBFD6L SZL CTLP T[D 
KTF\4 ,F.VM VG[ A|F.8 s!))!fV[ SM,[HGF :TZ SZTF\ CF.:S},GF :TZ[ CAIGL V;ZSFZSTF 
VY";}RS ZLT[ lGdG XMWLP ZMa,LI[Z s!)((fV[ 56 SM,[H :TZ[ prR V;ZF\S D[/jIMP 
,xSZL VG[ GFUlZS lJ:TFZDF\  ;\XMWJFYL T[DGL V;ZSFZSTFDF\ VY";}RS TOFJT G 
CTMP O,[RZ s!))_fV[ prR lX1F64 VF{nMlUS TF,LD VG[ ;{lGS TF,LD :TZ[ Sd%I}8Z  
lGI\l+T VF\TZlÊIFtDS lJl0IM0L:S lX1F6 sComputer Controlled Interactive Videodisc 
Instruction fGL V;ZSFZSTFG]\ VlWlJ`,[QF6 5|IMßI]4 T[D KTF\ T[6[ SIF VY";}RS lEþFTF K[ T[ 
GM\wI]\ GYLP T[YL O,[RZGF VeIF; ;FY[ VF VeIF;GF 5lZ6FDGL T],GF XSI AGL GYLP 
ZP&  5|:T]T ;| ]| ]| ] \\ \\XMWGGL lJX[QFTF[[[  
5|:T]T ;\XMWGSFI" V\TU"T ALPV[0ŸP VeIF;ÊDGF Sd%I}8Z lJQFIGF VwIF5G DF8[ 
Sd%I}8Z V[.0[0 ,lG"\U SFI"ÊD T{IFZ SZJFDF\ VFjIM CTMP VFD 5|:T]T ;\XMWG V[ßI]S[XG 
8[SŸGM,lHGF\ 1F[+G[ :5X"TM CTMP 
5}J[" YI[,F\ ;\XMWGGL ;DL1FF 5ZYL 5|:T]T ;\XMWG VF 5|DF6[GL AFATMDF\ V,U 50T]\ 
CT]\ T[D SCL XSFIP 
!P  5|:T]T VeIF; ALPV[0ŸP S1FFV[ Sd%I}8Z lJQFI 5Z CFY WZJFDF\ VFjIM CTMP 
ZP   5|:T]T ;\XMWGDF\ VwIF5GGL V,UvV,U 5âlTVMGM p5IMU SZJFDF\ VFjIM 
CTMP 
#P  5|:T]T ;\XMWGDF\ ;\XMWS £FZF sCALf Sd%I}8Z V[.0[0 ,lG"\U SFI"ÊDGL ;\ZRGF  
FLASH 5|MU|FDGL DNNYL SZJFDF\ VFJL CTLP 




$P  lJQFIJ:T]GL ;Z/ ZH}VFT DF8[ U]HZFTL ,BF6 VG[ lR+MGM p5IMU SZJFDF\ 
VFjIM CTMP 
5P   5|:T]T ;\XMWGGM SFI"ÊD VMl0IMvlJhI]V, ZLT[ T{IFZ SZJFDF\ VFjIM CTMP 
&P   5|:T]T ;\XMWGDF\ lJQFIJ:T]GL ê0F65}J"SGL T[DH ;Z/4 :5Q8 VG[ V;ZSFZS 
ZLT[ ZH}VFT SZJFDF\ VFJL CTLP 
ZP*  CJ[ 5KLGF 5|SZ6G][ | ][ | ][ | ] \\ \\ VFIMHG 
 ;\XMWG IMHGF VG[ T[GL VFWFZlX,FVM V[ VC[J,FG]\ +LH]\ 5|SZ6 K[4 H[DF\ jIF5lJ`J4 
GD}GF 5;\NUL4 ;\XMWG IMHGF VG[ T[GF VFWFZM lJX[GL ;DH}TL VF5JFDF\ VFJ[, K[P  




5 |S Z 6| ||  v #  
;\\ \\ X MWG  IMH G F V G[ T [GL V FW FZ lX,FV M[ [[ [[ [  
#P _   5|F| || :TFl J S  
 ;\ XM W GGL  ; O/ TF  D F8[  VF IM HG Vl GJF I"  K[ P  ;\XMW G GL ~5Z [BF  ;\ XMW GG [ l NXF 
;} RJ TL  TFlS "S  IM HGF  K[ P  ;\XM W G I MHG F V[  SFI " G] \  l Glü T  VG[  ÊD Aâ VFI MHG  K[ P   H[ GF  £FZF 
;\ XMW SG [ 5M TFGL  ;D: IF  V\ U[ GF 5| tI1 F  SFI" G M bIF, VF 5[  K[ P VF YL 4  5 |: T] T  5| SZ6 V\T U" T 
;\ XMW S 5MT FG L ;D: IFG[  VG] ~5 ;\ XMW G  I MHGF  T { IFZ S ZL K[ P  
— —J T" DFG lX 1 F6DF \ 3 6F NMQF[ F  K[P  VF  NMQF M DC¡V\ X[  JU"  l X1 F6G L VMKL V;ZSFZST FG [  
SFZ6[  K[  V[ GL V[  H} GL 3 Z[0 CH ] V[  V F56[  VwI F5 GDF\  R F,] ZF BL  Zæ F KLV[ 4 SM. G JL GT FG[  
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F. N. Kerlinger H6FJ K[ S[4 Analysis means the categorizing of ordering manipulating and 
summarizing of data to obtain answers to research's question.˜˜ !  
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"Analysis and interpretation of the collected data is the most important stage in 
the research process. This process requires alert, flexible and open mind." Z 
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5lZlXQ8 v ! 
Sd%I}8Z ;HFUTF S;M8L}}}  
    
ALPV[0ŸP VeIF;ÊDGF Sd%I}8Z lX1F6 lJQFIGF VwIF5G DF8[[ Ÿ } [[ Ÿ } [[ Ÿ } [ 
Sd%I}8Z }}} V[.0[0[ [[ [[ [  ,lG"""" \\ \\U sCALf SFI"ÊDGL ;""" \\ \\ZRGF 
A-5  Sd%I}8Z ;HFUTF S;M8L}}}  
;\XMWS 
5|lTS VFZP DC[TF| [| [| [  
V[DPSMDP4 V[DPV[0ŸP 










jCF,F TF,LDFYL" EF.VM VG[ aC[GM4 
 C]\ DFZF 5LV[RP0LP SFI"GF ;\XMWGGF EFU~5[ 5|:T]T S;M8LGL DNNYL TDFZF Sd%I}8ZGF 
7FG V\U[GL RSF;6L SZJF DFU]\ K]\ TM ;FY ;CSFZ VF5L VFEFZL AGXMP V[JL VFXF ZFB]\ K]\P 
VF5GM lJ`JF;]4 
5|lTS VFZP DC[TF 
 
;}RGFVM}}}  
v  5|:T]T S;M8LGM C[T] TF,LDFYL"VMGF Sd%I}8Z 7FG lJX[ DFlCTUFZ YJFGM CMJFYL VF5 
VF5GF p¿ZM VF5GF 7FG 5|DF6[ VF5XMP 
v  S;M8L ,[TL JBT[ ;\XMWS £FZF VF5JFDF\ VFJ[, ;}RGF wIFGYL ;F\E/L T[G[ VG];ZXMP 
v  5|:T]T DFlCTLGL U]%TTF ZC[X[ T[GL ;\XMWS BF+L VF5[ K[ VG[ DFlCTLGM p5IMU DF+ 
;\XMWGGF C[T] DF8[ H SZJFDF\ VFJX[P 
;FDFgI DFlCTL 
TF,LDFYL"G]\ GFD o     S], U]6      o  5_ 
SM,[HG]\ GFD  o     D[/J[, U]6  o 
Sd%I}8Z 7FG  o CF       GF   lGZL1FSGL ;CL o PPPPPPPPPPP 
Sd%I}8Z ;HFUTF S;M8L }}} p¿Z5+ 
TF,LDFYL"G]\ GFD o     ZM, G\AZ o 
SM,[HG]\ GFD  o                                           S], U]6  o     50 
S.N. A B C    D Mark S.N. A B C    D Mark 
1 A  C    D  26  B C    D  
2 A B C   27 A B     D  
3 A B     D  28 A B     D  
4 A B C   29 A B     D  
5 A B C   30 A B C   
6 A B C   31 A B     D  
7 A  C    D  32  B C    D  
8 A  C    D  33  B C    D  
9  B C    D  34 A B     D  
10 A B C   35  B C    D  
11  B C    D  36 A B C   
12 A B     D  37  B C    D  
13  B C    D  38 A B     D  
14 A  C    D  39 A B C   
15 A B     D  40 A B C   
16 A  C    D  41  B C    D  
17 A B     D  42 A  C    D  
18 A B C   43 A B     D  
19  B C    D  44 A  C    D  
20 A  C    D  45 A B     D  
21  B C    D  46 A B     D  
22 A B     D  47 A B C   
23 A B     D  48 A  C    D  
24 A  C    D  49 A  C    D  
25 A  C    D  50 A B     D  
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5|lTS VFZP DC[TF| [| [| [  
V[DPSMDP4 V[DPV[0ŸP 










jCF,F TF,LDFYL" EF.VM VG[ AC[GM4 
 C]\ DFZF 5LV[RP0LP SFI"GF ;\XMWGGF EFU~5[ 5|:T]T S;M8LGL DNNYL TD[ D[/J[,F  
Sd%I}8ZGF 7FG V\U[GL RSF;6L SZJF DFU]\ K]\ TM ;FY ;CSFZ VF5L VFEFZL AGXMP V[JL 
VFXF ZFB]\ K]\P 
VF5GM lJ`JF;]4 
5|lTS VFZP DC[TF 
 
;}RGFVM}}}  
v  5|:T]T S;M8LGM C[T] TF,LDFYL"VMV[ D[/J[,F Sd%I}8Z 7FG lJX[ DFlCTUFZ YJFGM CMJFYL 
p¿ZM VF5GF 7FG 5|DF6[ VF5XMP 
v  S;M8L ,[TL JBT[ ;\XMWS £FZF VF5JFDF\ VFJ[, ;}RGF wIFGYL ;F\E/L T[G[ VG];ZXMP 
v  5|:T]T DFlCTLGL U]%TTF ZC[X[ T[GL ;\XMWS BF+L VF5[ K[ VG[ DFlCTLGM p5IMU DF+ 
;\XMWGGF C[T] DF8[ H SZJFDF\ VFJX[P 
;FDFgI DFlCTL 
TF,LDFYL"G]\ GFD o     S], U]6      o  5_ 
SF¶,[HG]\ GFD  o     D[/J[, U]6  o 
Sd%I}8Z 7FG  o CF       GF   lGZL1FSGL ;CL o PPPPPPPPPPP 
Sd%I}8Z }}} l;lâ S;M8L p¿Z5+ 
TF,LDFYL"G]\ GFD o     ZM, G\AZ o 
SM,[HG]\ GFD  o                                           S], U]6  o     50 
SN. A B C    D Mark SN. A B C    D Mark 
1 A  C    D  26 A B C   
2 A  C    D  27 A B C   
3  B C    D  28 A B     D  
4 A B C   29 A B     D  
5 A B C   30 A B C   
6 A B     D  31 A  C    D  
7 A B C    D  32 A B C   
8  B C    D  33 A B     D  
9  B C    D  34 A  C    D  
10 A B     D  35 A B C   
11 A  C    D  36 A B C   
12 A  C    D  37 A  C    D  
13 A B C   38 A B C   
14 A B     D  39 A  C    D  
15 A  C    D  40 A  C    D  
16 A B     D  41 A B     D  
17 A B C   42 A B     D  
18 A B C   43 A B     D  
19  B C    D  44 A B     D  
20 A B C   45 A  C    D  
21 A B     D  46 A B     D  
22  B C    D  47  B C    D  
23 A B C   48  B C    D  
24 A  C    D  49 A  C    D  
25  B C    D  50 A  C    D  
  
         D[/J[, U]6  
PRE-E POST-E PRE-E POST-E PRE-E POST-E PRE-E POST-E
1 4 28 36 12 29 37 1 1 14 32 2 22 33
2 14 32 41 17 37 40 2 3 17 35 5 12 30
3 18 26 35 20 27 38 3 6 15 33 7 20 45
4 21 31 42 22 38 49 4 8 20 40 9 21 40
5 23 33 44 26 31 45 5 10 24 42 11 24 38
6 27 44 49 29 45 49 6 13 19 39 15 23 42
7 30 39 45 33 36 40 7 16 22 38 19 11 38
8 35 28 36 36 29 39 8 24 20 38 25 13 40
9 37 35 44 38 33 42 9 28 12 36 31 18 42
10 40 39 45 42 36 48 10 32 18 40 34 20 41
11 45 30 40 46 27 38 11 39 23 46 41 22 40
12 47 26 35 49 29 36 12 43 22 38 44 24 44
13 50 35 43 53 30 39 13 48 23 43 51 23 45
14 54 37 40 55 33 38 14 52 22 44 56 20 39
15 63 29 38 65 27 33 15 57 19 41 58 24 36
16 66 33 41 67 29 40 16 59 18 37 60 19 41
17 72 38 40 75 28 41 17 61 22 40 62 15 40
18 77 35 42 80 33 40 18 64 21 42 68 16 43
19 81 30 42 82 34 42 19 69 23 43 70 25 42
20 86 27 35 89 32 41 20 71 22 41 73 17 44
21 90 27 39 95 30 40 21 74 21 44 76 19 40
22 78 21 40 79 15 38
23 83 20 39 84 21 35
24 85 13 38 87 22 36
25 88 18 42 91 21 42
26 92 15 39 93 20 40















PRE-E POST-E PRE-E POST-E PRE-E POST-E PRE-E POST-E
1 3 29 40 4 26 42 1 1 21 40 2 21 41
2 5 38 45 6 29 39 2 8 20 38 9 20 42
3 7 31 42 12 38 46 3 10 18 39 11 18 36
4 13 30 46 14 35 40 4 17 24 44 18 24 35
5 15 29 39 16 26 41 5 19 17 39 21 21 34
6 20 33 39 30 34 44 6 22 18 42 23 17 36
7 32 37 47 34 27 39 7 24 23 41 25 19 37
8 35 26 43 38 33 42 8 26 22 39 27 18 41
9 39 44 48 40 30 41 9 28 20 42 29 18 42
10 48 28 36 49 28 38 10 31 21 43 33 21 36
11 50 27 45 52 27 39 11 36 21 44 37 22 34
12 53 37 39 55 26 43 12 41 22 38 42 24 38
13 58 35 42 59 32 42 13 43 15 40 44 22 39
14 61 30 39 64 28 38 14 45 17 45 46 16 35
15 65 29 48 70 26 40 15 47 18 41 51 24 40
16 71 28 38 73 38 43 16 54 23 38 56 24 44
17 74 40 44 81 39 35 17 57 24 43 60 22 39
18 82 40 43 83 35 43 18 62 16 40 63 17 42
19 84 26 43 85 36 35 19 66 24 41 67 19 38
20 86 28 38 87 39 43 20 68 22 40 69 18 35
21 88 38 43 89 28 42 21 72 22 44 75 19 38
22 90 30 45 92 29 41 22 76 19 42 77 16 39
23 93 42 42 94 27 44 23 78 23 39 79 17 41
24 95 35 41 98 28 37 24 80 15 38 91 21 43
25 96 20 42 97 23 46
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